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THE X-RAYS. 


Tue symbol for the uaknown quantity still appears to be the 
most appropriate designation for the remarkable form of 
radiation discovered by Prof. Réntgen. We are gradually 
coming to know a little more of the best conditions for the 
production of the X-rays, chiefly, however, from experi- 
menters who have succeeded in rep:ating Réutyen’s experi- 
ments. Réotgen’s communication to the Wiirzburg Physico- 


~ Medical Society, though it discusses the theoretical aspect of 


the question in an admirable way, gives very little detailed 
information for carrying out the experiments. 

In the original announcement of the discovery, it was 
stated that a Crookes tube was used as the source of the 
radiation. Attempts were immediately made by Prof. Slaby, 
at Charlottenburg, to obtain a Rintgen photograph, but it 
was soon found that none of the 20 Crookes’s tubes in 
possession of the Technical High School produced Réntgen 
rays. A new tube was then made out of a boiling flask, and 
the evacuation carried to such an extent that the spark 
lenzth outside was about equal to the distance between the 
points where the electrodes were fused into the glass, i.e., the 
vacuum amounted to about 0°002 mm. of mercury. By 
submitting this tube to the action of a Rahmkorff coil 
1 m. long and 60 cm. diameter, the first successful Réntgen 
photographs were obtained. The reproduction in the Zlek- 
trotechnische Zeitschrift of a photograph of a hand taken by 
this apparatus shows a rather better contrast between the 
bones and the flesh in the thicker parts of the hand than 
Mr. Swinton’s photograph, which we reproduced a fortnight 
ago, but in other respects it is by ro means superior. 

Prof. Slaby and his assistant have also tried whether it is 
possible to produce a Réntgen photograph by the cathode 
rays emitted from the Lenard tube, and have succeeded, in 
this way, in producing good pictures. A fowl and a fowl’s 
wing taken in this way show the bones quite sharply dis- 
tinguished from the flesh. 

A lively discussion as to the nature of the X-rays has 
already arisen, and is not likely to be settled without further 
experimental investigation. It has been suggested that they 
are either ultra-violet rays, or Lenard rays, or longitudinal 
rays in the ether, produced by the impact of the cathode 
rays on the side of the glass tube. 

Prof. Réntgen, in his paper cited above, appears to put 
the ultra-violet theory out of court. As he says, “if it is 
ultra-violet light, it must be ultra-violet light possessing the 
following characteristics:—(a) It must show no percep- 
tible refraction on passing from air into water, bisulphide of 
carbon, aluminium, rock salt, glass, zinc, &c, (0) It must 
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not be regularly reflected to any appreciable extent from the 
above bodies. (c) It must not be polarisable by the usual 
means, (@) Its absorption must not be influenced by any 
of the properties of substances to the same extent as it is 
by their density. In other words, we must assume that 
these ultra-violet rays behave in quite a different manner to 
any infra red, visible or ultra-violet rays hitherto known.” 
Most people like Prof. Réntgen will rather give up the ultra- 
violet theory than be forced to this conclusion. 

The resemblance between the Lenard rays, i.¢., cathode 
rays, which have passed outside the vacuum tube in which 
they were generated, and the X-rays, is much closer. The 
Lenard rays, like the X-rays, are not refracted or reflected 
by passing throngh media of different density, and the 
density of the medium transmitting the rays is the predo- 
minaot factor for both kinds of rays in determining the 
amount of absorption. The ratio of the absorption to the 
density, is, in some cases, by no means the same for the 
Lenard and the X-rays. Lenard, in his experiments, found 
that in plates of different metals of equal transparency, the 
product of the thickness and the density was almost con- 
stant. This result, however, was found to vary slightly with 
the pressure at which the cathode rays were produced. 
Réntgen found a very wide departure from this rule in the 
case of the X-rays; for instance, the product of the thick- 
ness and density in the case of aluminium was 20 times 
that of platinum, for plates of equal transparency. Another 
great difference between the two forms of radiation is in 
their penetrating power; the Lenard rays excited a phos- 
phorescent screen at a maximum distance of 7 to 8 cm. ; the 
X-rays prodace this effect at a distance of something like 
2m. It must not be forgotten in making this comparison 
that the Lenard rays were emitted from a window of only 
1‘7 mm, in diameter, while the X-rays stream out from the 
whole phosphorescent surface of the tube. The absence of 
measurable deflection of the X-rays in the magnetic field is 
considered by Réntgen to be a crucial difference between his 
X-rays and Lenard’s rays. Lenard has shown that the 
cathode rays which pass through the aluminium window in 
his tube can be deflected by a magnet, just as the cathode 
rays are deflected inside the tube. The higher the rarefaction 
in the tube, the less he found the deflection to be in a con- 
stant magnetic field. It is quite conceivable, therefore, that 
X-rays produced in a tube with the highest attainable 
vacuum may show no measurable deflection in a moderately 
strong magnetic field. 

. The difference between the Lenard and the X-rays will, 
we think, turn out to be one of degree merely, and not one 
of kind. Even should it prove to be so, we do not think that 
detracts in any way from the importance of Prof. Réntgen’s 
discovery. Merely to have discovered the practical applica- 
‘tion of Lenard’s results to surgery would have been in itself 
an epoch-making advance. 

If it should turn out that the cathode rays consist of 
‘longitudinal vibrations in the ether, it may lead to a great 
simplification of oar views about that mysterious medium. 
The transverse vibrations of the ordinary light waves may, 
after all, be traneverse vibrations of the molecules of matter 
‘produced by the impact upon them of longitudinal etherial 
waves. The gyrostatic or vortex atom can be readily 
imagined to have the property of transforming a longitu- 
dinal impact into a transverse vibration. It would then be 


no longer necessary to suppose that the ether was a quasi- 
solid with transverse elasticity. All that would be necessary 
would be to look upon the ether as a gas like the air, with 


the power of transmitting longitudinal waves. 


Hardly a day passes without bringing us an account of 
some new application of the Réntgen photography. Prof. 
Neusser, of Vienna, showed last week, at his University 
lectures, two photographs, one showing gall stones in the 
body of a patient, and the other a stone in the bladder. 
The gall stone shown was photographed in the liver of a 
patient. It was altogether opaque to the X-rays, and so 
appeared snow white on the negative. In the second pho- 
tograph the stone showed its form clearly enough, but was 
darker, being more transparent to the X-rays. Malforma- 
tions of the bones of the foot, and pieces of glass and bullets 
in different parts of the body have been clearly shown in 
photographs taken by a number of different experimenters. 
On the Continent, these investigations have been generally 
made by the professors of the universities and technical in- 
stitutions ; with us, on the other hand, the principal successes 
have been achieved by private investigators—a difference 
which is characteristic. 


As we predicted, the possibility of attain- 
ing very low temperatures by the utilisation 
of Prof. Dewar’s liquid air is leading to very 
considerable accessions to our knowledge of thermo-electric 
laws generally. Inacomparatively recent issue of the Philo- 
sophical Magazine, 1895 [5] xl., pp. 95—119, there isa joint 
paper by the Professor and Prof. Jno. A. Fleming on the 
thermo-electric powers of metals and alloys, which may be 
taken as a direct result of the former’s researches on low 
temperatures. Students of Tait will be aware that certain 
investigations of his indicated that in many cases the thermo- 
electric lines (¢, E.M.F. /dt, ordinates; T, abscis:z) should 
be straight lines, so that the curves representing thermo- 
electromotive force as a function of the temperature should be 
parabolas. With this suggestion in view, Profe. Dewar and 
Fleming have given their attention to the determination of 
the thermo-electric force at temperatures as low as the boiling 
point of liquid air. The couples were in all cases prepared by 
the junction of the metal wire, “M,” with a lead wire, and 
the observations were afterwards reduced to those of a couple 
of “M” with pure lead. Measurements were taken at 
about £0 temperatures between 100°C. and — 200° C., the 
temperature being determined by means of a platinum resist- 
ance thermometer, and recorded in “ platinum degrees” ; 
and very careful measurements were taken at fixed tempera- 
tures, that is, the boiling point of oxygen, the melting point 
of solid carbonic anhydride, &c. The metals examined were 
platinum, gold, palladium, silver, copper, zinc, cadmium, 
magnesium, tin, iron, nickel, steel, manganese-steel, man- 
ganin, German silver, platinoid, bismuth (A, B and C), anti- 
mony and aluminium, and also carbon. The lines (E.M.F. 


Thermo-Electric 
Researches, 


‘against T) were found to be in all cases curved with fre- 


quently a maximum, but none were exact parabolas. Some 
of the lines (which are given in the illustrations to the Phil. 
Mag.) are shown with changes of curvature, indicating that 
the lines of thermo-electric power would be broken, whilst it 
is worthy of notice that antimony has two neutral points, 
and that all specimens of bismuth exhibit a sudden break at 
about —80° pt. The complete discussion and interpretation 
of these curves is postponed by Profs. Dewar and Fleming ; 
we shall await this with considerable interest. 
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SUPERHEATED STEAM. 


Tue paper by Mr. Patchell on Friday, January 31st, read 
before the Institute of Mechanical Engineers, is valuable as 
coming from an engineer in active practice who is devoting 
special attention to the question of superheating, and 
actually has in regular work a class of superheater which has 
given good results wherever it has been employed. A study 
of Mr. Patchell’s paper reveals a fact that has already been 
shown in previous tests of the McPhail apparatus, namely, 
the very marked increase in the duty that can be obtained 
from a boiler when fitted with steam superheaters. There 
are several reasons for this. In the first place, the super- 
heater forms a very material addition to the heating surface 
of a boiler, and it would appear that such heating surface is 
of a more than ordinary efficiency, that, in fact, steam, pos- 
sibly in a wet state, passing through hot tubes, is a powerful 
absorbent of heat. We described some time ago the 
McPhail system in our columns. We may now recapitulate 
to the extent of observing that this superheater consists 
of a nest of tubes placed in the flues of a boiler, and fed 
with steam from the boiler ; of another set of tubes in the 
water space of the boiler, through which the steam passes 
from the first-named set; of a third set in the flues, and of 
yet a fourth set in the boiler, the steam passing through the 
whole in series on its way to the engine. It follows that, 
though dry, there is not likely to be very much superheat left 
in the steam after its final passage through the pipes in the 
boiler water space. Bat the results have been so very good 
—good, that is, so far as the evaporative duty of the boiler 
is concerned—that the real objec’ of the apparatus has been 
rather set to one side. Mr. Patchell’s figures show that by 
adopting a fan-assisted draught in connection with the super- 
heater he has been able almost to treble the output of steam 
from a boiler. Indeed, we believe that for a short time he 
was able to do more than treble it. Obviously such results 
as he has obtained could not be got by dint of forced draught 
alone, for the priming resulting from such severe working 
would forbid the risk, and the superheater tubes, placed as 
they are eo favourably for intercepting the heat of the furnace 
gases, must, we think, be properly credited with dealing with 
the water of priming that no doubt must have come 
over in large volumes. We take it that he has fed his super- 
heaters with steam of the worst possible quality, something 
much worse than a mere saturated solution of water-dust, to 
use his own words. But clearly, so long as he has in his 
superheater tubes an area sufficient to convert all the water 
that enters them to dry steam, no engineer can quarrel with 
the practice in face of the results. At the same time, it is 
much to be wished that when Mr. Patchell’s station is more 
fully equipped with superheaters—at present they are not 
fitted to every boiler—more attention may be given to the 
actual superheating of the steam used by the engines. We 
may suppose that superheated steam has a small specific 
heat ; it has certainly a small content of heat per cubic foot 
per degree of superheat, and is exposed in pipes of consider- 
able guperficial radiating area, so that a few degrees of 
superheat are soon lost. It is probable that steam 
does not, in most cases of superheating, remain super- 
heated for any serious proportion of the piston travel. 
Indeed, we question whether there be many cases in practice 
that could show any superheat beyond the point of cut-off. 
This is no argument against the desirableness of super- 
heating—indeed, one rather in its favour, for it has too often 
been argued that superheat has disastrous overheating effects, 
that it burned out packings and destroyed lubrication, whereas 
it is more than probable that, as so far carried out, it has 
been destroyed or taken out of the steam by the cold surfaces 
of the ports, piston and covers at the very instant of entrance 
into the cylinder. But its effects remain. Granting the 
disappearance of the superheat, it follows, nevertheless, that 
the steam starts upon its expansive stroke very much dryer, 
to put a mild case, than if there had been no initial superheat ; 
that there is far less water in the cylinder to abstract heat 
with fatal facility and rapidity from the interior surfaces 
during exhaust periods, and that the cylinder metal will 


therefore be very much less reduced in temperature, and will ~ 


abstract so much less heat from the next entering steam, 
The effect of a unit of heat, applied as superheat, follows the 
steam right through its stroke, and meets the next charge of 


steam at the cylinder portals, and the importance of this 
cumulative effect cannot be over-rated, for its action is as 
wholesome as the action of water is mischievous, by reason 
of the converse cumulative effect that has so often been 
urged as the worst feature of wet steam. 

The very small amount of heat that can be added to 
dry steam for an additional temperature of 50° or 100° has 
been held up as a reason for not adopting the principle of 
superheating. Such a view is altogether wrong, and it can- 
not be too clearly insisted upon how very beneficial is the 
effect of very small additions of heat. The mere fact of 
steam entering the cylinder only 5° above its temperature of 
saturation has a value of a very positive kind. here the 
slightest degree of superheat is certain and assured, it is also 
equally certain that the steam is not wet. 

Now, where steam is not superheated it cannot have a 
temperature differing from that proper to its pressure. It is, 
therefore, absolutely impossible with a thermometer to tell 
whether the saturated steam going to an engine has a con- 
tent of 5 or 55 per cent. of water. But, given a tempera- 
ture above that of saturation, and it is certain the steam is 
dry, for no superheat is possible in presence of moisture, and 
the next best thing to superheat is dryness. The facts col- 
lected by the author, and his own experience, are valuable 
evidence to engineers of the perfectly practical state of the 
art of superheating. In the system used by Mr. Puatchell 
there is, of course, no stringent reason for allowing so much 
of the superheat to be absorbed by the second set of tubes 
in the water space of the boiler. If desirable, this last pass 
can be omitted, or only a portion of the steam need go this 
way. It forms, however, an exceedingly convenient means 
of regulating the degree of superheat in the engine steam. 
Many engineers deprecate too extreme a degree of super- 
heat, and by some such means they can moderate the extreme 
of temperature at will. Forced draught is so valuable an 
aid in getting an electrical station over the peaks of its load 


_curve, but is so wasteful when it induces an excessive 
' priming, that any means of making a virtue out of this vice 


of priming will be doubly welcome. With hotter fires there 
will be more priming ; there will also be greater heat at the 
superheater, and the result, as found by the author of the 
paper, will be dry steam, even when the output of the plant, 
as a whole, has been doubled, or nearly trebled. Considering 
how priming carries with it so much scale-forming material, 
it is interesting to have testimony to the fact that this is got 
rid of at the blow-out tap of the superheater box, and that 
no trouble has arisen with its deposit in the tubes themselves. 

We are not inclined to overvalue the effects of super- 
heating, for we are of opinion that in many cases the economy 
of superheating has been rather the contrast with the waste- 
fulness of steam and water. At the same time we would not 
undervalue it. But it is easy to see that the addition of a 
superheater, which actually does superheat, if only a few 
degrees, may imply an enormous difference in the quality of 
the steam, if this has previously been loaded with water. 
Steam is a fluid of such critical temperatures, that no 
engineer can feel he has shut off positive sources of loss 
until he is sure of some superheat. 

As the author states, experiments by Fairbairn, Tate, 
Hirn, and Siemens, have all shown that saturated steam 
does not behave as a true gas until it has been heated some 
20° F. above saturation temperature. In other words, this 
means that there is no such thing really as dry saturated 
steam. It is more or less vesicular for a range of 20° 
beyond formation temperature. Such being the case, need 
it ry wonder that initial condensation is so severe and so 
rapid ? 

Clearly 20° of superheat is a minimum quantity if we look 
at the question in the above light. This will at least ensure 
dryness, will abolish wetness, and a few degrees additional 
will add to the economy secured. We hope before long that 
much less will be h and written about calorimeter tests. 
The elaborate figures found in reports of engine tests as to 
the dryness co-efficient of steam are lamentably ridiculous in 
face of the hitherto unsurmounted difficulty of securing an 
acknowledged fair sample. How infinitely better it will be 
to be able to state a thermometric reading, be it ever so 
little, above saturation temperature. It will be positive 
evidence to work upon, whereas a calorimeter test is worse 
than useless. Indeed, it is more than likely that a vast 
amount of priming has for years been concealed behind 
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utterly unreliable calorimeter figures, and this is supported 
by the fact that in tests with superheating given in the 
author’s Table IT., the saving in coal, with a superheater, by 
Hick, Hargreaves & Co., was just double the saving in 
water per I.H.P., showing that superheating had stopped the 
waste hitherto due to the carrying off of heat in water that 
had no power of work. 

The author gives a brief historical summary of the practice 
of tuperheating and of its failure. He points out that failure 
cannot be a question of temperature, seeing that there must be 
temperatures of 2,000° F. in gas engine cylinders, and these are 
safe with good oils. Metallic packing and piston valves, again, 
are all in favour of success. He raises one important point, 
however, when he states that alternations of wet and of super- 
heated steam have a bad effect on cylinders. As he says, 
this point is deserving of close study and attention, and it is 


ELECTRIC TRACTION IN THE LIGHT OF 
RECENT DEVELOPMENTS. 


By PHILIP DAWSON. 


Ir may be said that apo every tramway in America is 
now operated by either cable or electric power, the latter 
having fonnd an enormously greater acceptance. On the 
Continent electric trolley lines are already installed in many 
of the handsomest cities, as well as on many suburban and 
country lines. The three illustrations given are cases in point. 

In the British Isles little had been done until very recently. 
The most evident and weighty causes of our being so behind 
the times are that successful and dividend paying tramway 
companies have been loth to increase their capital to such an 


Exvectric Tramways aT OULLINS. 


important that it should be established, if true, and that 
there are good reasons for believing it true we feel sure, or it 
would not have been advanced. 

Several varieties of superheater are described, and tables 
of performances given to illustrate the paper, which greatly 
add to its value. : 

No matter how the subject be approached, there is an 
obvious economy in superheating, and it is one of those 
things that no one need hesitate to adopt because of doing 
it incompletely. Every step will pay for itself, and the only 
limit is probably the safe limit of temperature. Probably it 
may be generally stated that the limit for economy would be 
that point at which the exhaust was discharged superheated 
to the condenser. If such point is safely to be reached, 
it is unlikely that it could be passed with advantage. 

The discussion of the paper has been postponed until the 
next meeting, when it is to be hoped that the question of 
superheating may receive the recognition and forward 
impetus that so great an economy deserves. 


extent as is required for an electric equipment, the more so 
because few managers have as yet more than a hearsay 
knowledge of the subject. Less prosperous companies natu- 
rally hang back until others have obtained satisfactory results 
from practice. 

The Act of 1870, the very short term of many franchises, 
the onerous conditions imposed by Government and local 
authorities, and the great expense of parliamentary proceed- 
ings, have all been bars to rapid 

It is to be hoped that we may benefit by the delay, in so 
far as it has increased the available stock of practical 
American and Continental experience upon which we can 
draw. With such advantages, it would be inexcusable if our 
electric tramways, when built, are not the finest of the world. 

The recent opening of several new and well equipped lines, 
and the demonstration that even a few months’ trial will 
strongly arouse public sentiment in favour of the electric 
system, has gone far to remove prejudices, and to induce the 
powers that be to assume a distinctly more favourable atti- 
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tude. 1t would not be too much to say that every British 

tramway of any importance is now carefully considering the 

introduction of electrical power, and many hare taken the 

initial steps toward securing such addition to their powers as 

may be needful. 

TaBLe I.—SraTistics FOR THE HALLE Evectric 
Average for the last four years. 


Receipts per car mile :— 

Workina ExpPENsES PER Cak MILE. 
Transportation ... wos 1236 pence. 
Maintenance of track ... bes « 
Sinking fund and depreciation 
General expenses .. ove = “ws 

Total expenses .. pence. 
of track... .. 788 miles. 
Number of motor cars in daily operation 28 
Total annual car 1,911,900 
Capital investment per mile of track... .. £8,250 


Ratio of operating expenses to receipts .,. 58 percent. 


developed that accidents are of the rarest. Depreciation of 
the overhead line material is exceedingly light if the best 
supplies be originally used, and the first cost of this part of 
the eqnipment is so small compared with the total invest- 
ment, that economy therein would be a folly. 

Underground feeder depreciation is less than ihat of light- 
ing mains, inasmuch as they are not constantly interfered 
with to make fresh connections. 

Permanent way depreciation is not greater than with 
horses, and much less than where steam locomotives are 

f once well done, the bonding of the metals for the return 
circuit may be considered as permanent. 

Motors, trucks and car bodies have been developed until 
they have a much lower rate of depreciation than with any 
other system of traction. 

It requires no great strain upon the imagination to foresee 
the time when main line railways will adopt electrical power. 
Ninety-six-ton locomotives, running 30 miles an hour, and 
capable of pulling 1,500 tons, are now at work in America. 
A number of American railways have already introduced 


Execrric Tramways at MILAN. 


‘ Halle is one of the oldest and most successful Continental 
ines, 
_ On the Continent we have already numerous successful 
instances of municipal electric light stations supplying cur- 
rent for traction, as at Hamburg (where some 300 electric 
cars are running), Aix-la-Chapelle, Mulhausen, Gera, &c. 
As to depreciation. A traction plant has four component 
ase :—1. The power station and its apparatus; 2. The over- 
ead line and feeders ; 3. The permanent way; 4. The rolling 
stock. The first, if properly constructed and equipped, shows no 
higher depreciation than an electric lighting station, and, in 
fact, should show a lower rate. Modern traction apparatus 
includes special types of engines, generators and appur- 
tenances of most efficient and durable mechanical and 
electrical design, and safety devices have been so highly 


electric power on their branch lines for reasons of economy 
and more efficient service. 

The following figures (Table II.) are taken from a very 
large and well managed system :— 


IT. 
Pounds of coal consumed per ton mile __... oe 1 
RS » passenger mile 16 
E.H.P. at switchbaord ... 28 
Watt-hours per ton mile ves (282 


Average mileage of cars per hour, including stops... 74 
There seems little reason to doubt that where traffic is 
heavy, service frequent, and lines not too long, electricity 
will pay. It is recognised by American railroads that trolley 
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lines paralleling them, very gravely reduce their receipts. 
The following interesting figures, taken from the Street Rail- 
way Journal, of New York, go far to prove this :— 

“The total street railway mileage of the United States is 
approximately 6 per cent. of the steam railway mileage. 
About 6 per cent. of this mileage is in the hands of receivers, 
against about 25 per cent. of the steam railway mileage. 
The gross earnings of all American street railway properties 
are slightly less than 15 per cent. of the combined freight 
and passenger earnings; but are nearly 50 per cent. of the 

nger earnings alone of the steam railway properties, 
while the net income applicable to dividends on capital stock 
is hardly less than 35 per cent. of the steam railway income. 
That 14,000 miles of street railway track should be able to 
earn half as much gross on passenger traffic, and one-third 
as much net (for dividends) on combined passenger and 
freight traffic, as is earned on 240,000 miles of steam rail- 
way track, is certainly a remarkable showing.” 

n steam practice, doubling the number of locomotives 
for a given traffic will increase the expenses of transportation 
by 50 per cent. 

With electric cars, the receipts are increased by running 
at short intervals and high speeds, while cars equally dis- 
tributed over the track give a greater station efficiency and 
the lowest cost of equipment of both station and line, The 
cost of train service 
is greater, but is 
compensated for by 
the saving in other 
items. 

For freight service 
with few and very 
heavy trains, this does 
not hold good. The 
conclusions drawn by 
Mr. Louis Duncan, 
after careful discus- 
sion of the conditions 
maintaining, to quote 
his presidential ad- 
dress delivered before 
the American Insti- 
tute of Electrical 
Engineers in June 
last, are :— 

“1, The tendency 
of passenger trans- 
portation on _ the 
steam lines has been 
in the direction of 
the greatest elec- 
trical economy, while 
the tendency of the | 
freight transportation 
has been in. the direction of the least electrical economy. 

“2. It will not pay any through line with considerable 
— having two tracks, to equip their main tracks elec- 
trically. 

- 3. With four track roads it will pay to equip all of the 
tracks electrically, unless a considerable portion of the busi- 
ness is through passenger traffic. 

“4, It will pay all the larger roads either to equip a 
number of their branch lines electrically, or to control 
competing electric lines. 

“5. In order to remain on a dividend-paying basis, it is 
imperative that most of the two-track lines either build addi- 
— tracks, or control the electric railroads that parallel 
them. 

“6. Believing that ultimately all of the traffic will be 
done by electricity, it is imperative that the managers of 
steam roads keep in touch with electrical progress.” 

In connection with long distance railway plants, alter- 
nating currents present special advantages, and now that the 
question of alternating current motors seems to be well nigh 
solved, there seems no reason why long distance transmission 
for railway purposes should not be perfectly feasible. 

It is practically only the three-phase system which, up to 
date, is applicable to traction purposes. This has the dis- 
advantage of requiring two trolley wires, the third conductor 
being the rails. This may not be very objectionable on 
suburban roads with few switchings and crossings. The 


Tramways aT OULLINS. 


alternating motor has, however, the essential advantage 
of running at a fairly constant speed, independent of 
the load, and will not race when running down hill, but 
will in this case return the power as generator into the line; 
nor will it slow down when climbing hills. This is quite a 
valuable feature in single-track roads, where with the con- 
tinuous current motor, the car going down bill, has usually 
to wait on the switch for the car going up hill. The alter- 
nating current motor is more reliab!e in its operation, and 
since the alternating main current enters the motor field 
only, which is stationary, a higher voltage is permissible, 
which allows of a greater distance between the supply trans- 
formers. The main advantage is the possibility of feeding 
the line’ by stationary transformers. 

A further field for electric rail-roading is to be found in 
high speed long distance roads for mostly passenger traffic, 
connecting important cities. As yet, nothing has been done 
in this line, although considerable discussion has taken 
place. It is obvious that in this case only alternating cur- 
rent motors are applicable mounted directly on the axles and 
fed from high potential mains by transformers. The — 
of these roads must be high, since steam locomotives have 
already reached a speed of about 100 miles an hour, and 
there will be no demand for the electric motor if it does not 
offer an essential advantage over the steam locomotive, and 

such advantage can 

only be found in the 

possibility of using 

~ very high speeds due 

to the absence of 

reciprocating motion. 

Thus speeds of 150 

miles per hour maxi- 

mum, with an average 

speed of 100 to 120 

miles per hour, will 

be just as safe as the 

present steam loco- 
motive speeds. 

The objection has 
frequently been raised 
against the  alter- 
nating current motor 
for railway service 
that it does not give 
sufficient starting tor- 
que. This objection 
holds no longer, for 
the starting torque of 
alternating induction 
motors of the three- 
phase type exceeds 
that of continuous 
current motors. The 
torque of a motor is proportional to the product of 
armature current into field magnetism. In the continuous 
current motor at normal running, the field must be fairly near 
saturation. An increase of field magnetism is possible to a 
limited extent only, and an increased torque requires a nearly 
proportional increase of current. In the alternating current 
motor the field is far from saturation at normal running, and 
can, when starting on a curve, or when climbing heavy grades, 
be doubled and tripled. Therefore to get four times the 
torque in the alternating current motor, by doubling the field 
strength, only twice the current will be required, while the 
continuous current motor probably requires three or more 
times the current. 

Three-phase motrs have now been designed by the General 
Electric Company, of America, which can be operated most 
economically. 

A car tested with two of these motors, weighing each 
about the same as the standard G.E. 800 motor, and giving 
out about as much power, has given very satisfactory results. 

They are controlled by a method devised by Mr. Steinmetz, 
and whereby it is possible to operate them at full efficiency 
and half speed, as well as full speed, thereby offering the 
same advantages as the series parallel control of the con- 
tinuous current railway motor. The normal rating of these 
motors is 800 lbs. draw-bar pull per motor, or 1,600 lbs. per 
car. In concatenated control at half speed, the draw-bar 
pull rises to 1,600 lbs., and at full speed to over 2,800 lbs., 
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while by means of an emergency switch, which changes the 
field intensity of the motor, the maximum draw-bar pull can 
be increased to over 8,000 lbs.; that is far beyond the heat- 
ing limit of the motor, and far beyond that which will 
slip the wheels. That means, in other words, that the alter- 
nating current motor can give any starting torque which 
possibly can be required, just as well as the continuous cur- 
rent series motor. 

It is probable that in countries where water-power is to be 
obtained and where fuel is expensive, electricity will soon 
supersede all other systems of traction, as power can 
easily be transmitted 50 to 100 miles with great economy, 
provided that high voltages can be used. 


ELECTRIC ELEVATORS, WITH DETAILED 
DESCRIPTION OF SPECIAL TYPES.* 


By FRANK J. SPRAGUE. 


THERE has been so much written on the subject of electric. 


elevators which is pertinent to the subject, that in presenting 
this paper I shall make free compilation from others, and, 
supplementing these extracts with some new matter, | shall 
by lantern views illustrate some details of the more recent 
machines, their methods of manufacture, and some steps in 
their development. 

The time has passed when any one can doubt that one of 
the most important applications of the electric transmission 
of power, and one in the number and variety of its applica- 
tions already rivalling the electric railway work which has 
made such marvellous strides in the past eight years, is that 
of the operation of all classes of hoisting machinery. 

Some idea of the extent of the present elevator business 
may be gathered from the fact that in New York City alone 
there are not less than 5,000 elevators of various kinds, more, 
in fact, than there are street cars,and more people are carried 
vertically than there are horizontally. 

Ignoring, for the moment, the specific methods of appli- 
cation, and discounting the difficulties naturally met in 
developing machines to do the duty required in modern office 
work, not alone the technical difficulties, but those com- 
mercial ones naturally met when a new company enters the 
lists with untried machines against the entrenched forces of 
existing industries, there was still much of encouragement 
to be derived from a backward glance at the industrial 
changes wrought in the last few years, and to all objections 
raised there came the natural queries: Is the elevator field, 
great as it already is, limited to the possible application of a 
water or steam motor ? Is there no wider, no more universal 
application of power for this class of service than has hitherto 
been presented ? Is the hydraulic elevator the one bulwark 
to stand up against the assaults of the electric giant ? Does 
it present such fixity of design, unity of purpose, refinement 
of processes, economy of operation and freedom from acci- 
dents - to preclude improvement if using some other 
power 

Let us look at the record in other fields and ask : Why 
has the trolley system, born only eight years ago, driven the 
horse from the street? It involves great initial expense, 
the conversion, distribution and reconversion of energy. It 
faced all the powers of conservatism, ridicule and fear. It 
had to combat the allied forces of the Bell telephone interests 
tested by court action in over 20 States. It had the opposi- 
tion of the strongest municipal and corporate influences. 
Every detail of the system had to be created, and yet it 
stan oy | unrivalled in its industrial progress. 

Why is the same trolley system driving the cable to the 
wall, and why has its adoption marked the abandonment of 
& plant, costing not less than $3,000,000, in the city of 
Philadelphia ? Are there many more examples of the direct 
applications of force than the cable system, many closer con- 
nections between a great engine built for the highest 
economy and that which it moves ? 

Why is the steam locomotive giving way to the electric 
motor on suburban service? Is there any more direct 


* Paper read at the American Institute of Electrical Engineers, 
New York and Chicago, January 22nd and 29th, 1896. 


example of the application of steam than is presented by a 
locomotive, the power of whose cylinders is transmitted 
— to the drawbar through the intermediary only of a 
crank ? 

Why does the best shop practice dictate the abandonment 
of the slow speed highly economical Corliss engine and the 
direct application of power by belts and shafting, and adopt 
the high speed engine and direct-connected dynamo at a 
central station, with the conversion, distribution and recon- 
version of energy by a dozen different motors at a greatly 
increased initial expense ? Is it for any other reason than 
convenience, reliability and economy of operation ? 

Why has every overhead crane builder in the United States 
within the past four years absolutely abandoned wire rope, 
equare shaft and hydraulic transmission for the three-motor 
transmission which I advocated only nine years ago? It is 
because it is simpler, because it will cost less, or because it is 
more economical], more flexible, and because it answers the 
purposes better than the other and more direct systems. 

Why have the great central stations of the country 
adopted electricity for the transmission of power to the 
hundreds of industries within the radius of their supply, 
and into what form of energy is the power of Niagara being 
converted ? 

In short, why is the transmission of power in almost every 
case where flexibility, convenience, economy, efficiency, and 
reliability are required depending upon the electric. method, 
not only in new work, but oftentimes to the replacing of 
older plants ? 

The elevator field, indeed, is a large one, and if the system 
is electric, then, considered from a commercial standpoint, 
there appears the following possible classes of work : 

1. High speed passenger service where no hydraulic plant 
is possible because of limited space. 

2. High speed passenger service in competition with 
hydraulic plants, the electric plant doing equal duty, costing 
less, occupying less space than the hydraulic, and costing 
much less to operate. 

3. Substitution of new high speed electric service in place 
of old steam and slow hydraulic services in buildings where 
the limited space and interference with operations will not 
permit consideration of a new hydraulic plant. 

4, Passenger elevator service in buildings where the loads 
are comparatively light. . 

5. Passenger service in private houses where safety, sim- 
plicity, and noiselessness are essential. 

6. Freight and special classes of work. 

For convenience we may classify elevator work as “ first 
class, that requiring speeds from 300’ to 600’ a minute,” 
including the first three duties above mentioned, and as 
“second class, those requiring speeds of from 50’ to 250’ a 
minate,” which include the remainder. 

In general, there has been required and developed two 
kinds of machines to perform these services. The first is 
the outcome of the increased height of buildings and the 
demand for high speed and smooth motion, largely regard- 
less of cost of apparatus, space occupied, or cost of opera- 
tion. 

The hydraulic elevator was the result of this demand, and 
was the only one that up to a year or so ago was accepted for 
this service. 

It was to meet this demand—by creating an electric 
elevator which would do the work equally well, if not better, 
than the hydraulic—that the elevator to be more specifically 
described, was developed under some unexpected difficulties. 

Of course, such a machine must have the speed and capa- 
~ of the hydraulic elevator. 

t must be absolutely safe. 

It should have advantages in the matter of space, and must 
be more economical to operate. 

The second class of elevator work, that which requires 
lower speeds, is applied to small apartment houses and other 
buildings where lighter elevator ; om is required. This, for 
a long time, has been fairly supplied by worm gear elevators, 
and the replacing of the steam engine by an electric motor 
has enormously broadened the field for this class of 
machine. 

These two machines, however, are not equivalents. They 

resent two distinct kinds of rope movemeut, two absolutely 
vifferent methods of control, and two varieties of safeties. 

Just here I will briefly outline some of these differences, 
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for they constitute in my mind vital essentials, and are abso- 
lutely determinate in their limitations. 

The rope movement on the hydraulic is provided by an 
expanding set of sheaves on which all the ropes are main- 
tained in fixed planes. Four to six ropes can be used on the 
machine, and six to eight on the car. 

The sets of rope can be equalised at the machine, and they 
have a fixed lead in the hoistway. 

The machines can be double and treble decked, and they 
have absolute limits of mechanical travel. 

All of there featurcs are of the greatest importance when 
dealing with high lifts, large powers, and fast travel. 

The drum machine, while having a distinct field of its 
own, and a most useful one, has not a single one of the 
characteristics mentioned. It cannot well use over two ropes 
on the drum, and they cannot be equalised at the machine. 
The lead is a shifting one, and on long lifts this may be as 
much as from 4 to 5 feet. 

These particular objections have been met in a type of 
machine which may be called a cable drum machine, where 
the drive is by friction of the rope in the sheave grooves; 
but in both these machines, the plain drum and the cable 
drum, there is the very grave objection that there are no 
fixed limits of mechanical travel which are independent of 
the armature movement, and on fast speeds particularly, this 
is absolutely essential. 

In the drum machines the driving power is applied through 
one or more worm gears. 

In my own practice on light service, such as house auto- 
matic machines, and a low class of freight work, I use a 
single gear with double ball thrust bearings, and on heavier 
work a right and left handed gear, generally cut on the 
Hindley form, to give the fullest amount of gear surface, 
and with the shafts connected by independent machine-cut 
spur gearing, which allows the worm gears to be free from 
each other. 

There is another distinction—that of control. 

The hydraulic machine is necessarily a gravity machine, 
using power only in hoisting, its speed on the down side 
being controlled by the rate of water exit. The machine is, 
of course, under counter-weighted. 

In the drum machine, when there is any attempt at eco- 
nomy, over counter-weighting is generally used, part from 
the car, and part from the back of the drum, the over 
a aaa being approximately equal to the average 


With these two types of apparatus as precedents, the pro- 
blem was: 

How far can electricity be applied? What are the limi- 
tations of control? What the conditions of installation 
—— and to what extent could one type be elimi- 
nated ? 

And the answer is: Both types must be used, but for dis- 
tinct classes of service. 

Taking the drum type, and considering electrical control 
on a machine overba'anced for average service, the load up 
or down is sometimes with and sometimes against the 
machine. To control such a machine directly from a supply 
circuit (and I cannot seriously consider any other, no matter 
how ingenious or refined, as meeting general conditions), 
there is one method only, and that is the use of a rheostat in 
starting, and the inverse variation of the strength of the 
shunt field for about a two to one variation in speed. A 
cumulative series coil is only permissible in starting, if varia- 
tions of — are controllable, and in any event these varia- 
tions are limited. Such a machine is, however, the best for 
second-class service. 

Everyone is familiar, of course, with the conditions of 
ordinary freight work. I might, however, here point out an 
important branch of this industry, and one which is destined 
for very wide application, and that is automatic house service, 
the machine to be controlled without an operator, and so 
installed as to be as safe as a stairway. 

Briefly, such a machine, on my system of working, is 
equipped with an interlocking switch device on the machine, 
having a co-ordinating movement with it, and with the con- 
trolling circuit in series, with a number of door switches 
automatically opened or closed with the doors. The doors 
themselves are fitted with mechanical locks, allowing a car to 
be opened only during a range of movement from 6 inches 
above to 6 inches below. 


At each floor is a single controlling button. If the 
machine is at rest, the pressing of a button calls the car, 
wherever it may be, to the particular floor at which it is 
wanted, where it automatically stops. When the door is 
open it cannot be started, and when running, no one else can 
call it from the floor for which it is destined. The machine 
also has an additional control in the car, and the safeguards 
attending its operation are such as to make it safe for servant, 
nurse, child, or invalid. 

The development of the multiple screw elevator was un- 
dertaken for the express purpose of supplanting, in a 
large way, the former standard for high duty office service ; 
and although not by any means an easy problem, either elec- 
trically or mechanically, a knowledge of what the hydraulic 
elevator is, and the variation of the types existing, gave 
adequate reasons for its attempt. 

Let us consider for a moment a hydraulic system, and 
institute a few comparisons. ; 

It consists primarily of a steam cylinder, or a multiplicity 
of steam cylinders, working ordinarily under poor conditions 
of steam economy, that is, with a fixed cut-out in the high 
pressure cylinder of a compound pump, or no cut-off in any 
cylinder of a simple pump. This element corresponds to the 
cylinders of a steam engine in the electric system, which use 
steam expansively with a cut-off varying according to the 
load, and under pressure conditions which are somewhat 
better than exist ina pump. It is to duplicate the results of 
this system of variable cut-offs and steam expansion that the 
energies of the various pump builders have been more or less 
ineffectually bent for a great many years, in plain acknow- 
ledgment of that defect in their simple and duplex pumps, 
the latter of which is common to almost every hydraulic 
plant of any size in the United States. 

It is true that a so-called “high duty” pump with 
equalising piston is used on some of the larger elevator 
plants, but its use has not proven by any means entirely 
successful, because of the spasmodic nature of the service. 

Among the high duty pumps, the fly-wheel type, such as 
is used on large water pumping stations has been attempted, 
but rarely, I may fairly say, with success. 


(To be continued.) 


THE NIAGARA FALLS ELECTRIC POWER 
PLANT. 


Tux operations of the Niagara Falls Power Company have, 
on several occasions been illustrated and described in the 
Scientific American. The original designs have been in some 
respects departed from, owing to the great advance in the 
scope of electric engineering, and the plan, as matured, has 
taken largely the shape of the production and sale of electric 
power, but hydraulic power is still furnished if desired. Our 
contemporary gives the following details and illustration of 
the plant. 

A surface canal has been excavated leading inward from a 

int on the Niagara River a few miles above the falls. 

early 200 feet below the surface of the ground a tunnel has 
been driven, which from a point almost directly beneath the 
inner end of the canal runs beneath the neck of land and 
opens on the bank of the Niagara River below the falls, 
and near the Clifton Bridge. 

A large rectangular wheel pit has been excavated at the 
side of the canal, connecting with the tunnel. Large steel 
pipes or penstocks lead from the canal down the wheel pit 
nearly to its bottom, where the water is delivered under a 
head of about 140 feet to turbines situated almost on the 
tunnel level. These turbines generate the mechanical power, 
and from the turbines shafts rise through the pit vertically 
to the surface. Over the pit the power house has been con- 
structed, within which the electric energy is generated. 

When it is remembered that there are installed in the 
present power house several 5,000 horse-power polyphase 
electric generators of the most advanced type of construction, 
and that for the manipulation of the currents a most elabo- 
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rate switching system is required, that adjuncts for the 
operation include elaborate lubricating devices, governors, 
electric elevators, an electric 50-ton crane, exciters and 
transformers, it is evident that the space at our disposal is 
inadequate to give more than a general idea of the great 
installation. 

Referring now to the illustrations, three of the great genera- 


_ tors are shown in it, which are placed on a line parallel with 


the axis of the rectangular wheel pit, which goes down nearly 
200 feet into the earth beneath them. In the distance is 
seen the electric crane for mounting or dismounting the 
parts of the machinery. To the left is seen the elevated 
switchboard. Several staircases give access to the floors or 
decks over the pit, and two electric elevators are provided 
for carrying the workmen up and down the wheel pit. 

The generator presents the peculiarity of having a stationary 
armature and a rotating field. The field surrounds the 
armature, the latter being almost hidden from sight, and the 
rotation is effected directly by the turbine, 


principally by mica. As the armature is stationary, no 
collectors are used, the cables coming directly from the 
winding. The numerous pole pieces of the field have their 
coils supplied with current from a direct current exciter or 
generator, and its current is transmitted to the rotating field 
by collecting rings, thus exactly reversing the ordinary role 
of the parts. 

It is calculated that the maximum speed which could be 
imparted to the ring is 400 revolutions to the minute, which 
gives a very large factor of safety (13 : 48); at double this 
speed it is calculated that the ring would burst, but its resist- 
ance to the centrifugal force is to a certain extent increased 
by the magnetic pull exerted by its pole pieces upon the 
armature core. This magnetic pull would operate to increase 
the centrifugal strain were the field stationary and the 
armature in rotation. 

On the upper part of the dynamos will be seen little hoods. 
As the armature rotates, these are drawn rapidly through the 
air, the motion creating an out draught from them, cooling 


The generators, which may be termed a genuine triumph 
of electrical engineering, are of the Tesla vertical type, and 
were built by the Westinghouse Electric Manufacturing 
Company. For each generator there is a turbine wheel. 
The axis of the generator comes directly in line with the axis 
of its own turbine, situated 150 feet below it. From the 
turbine rises a steel shaft, whose upper end passing up 
through the centre of the generator carries on its top a con- 
cave dise-shaped mass of cast steel. To the disc is secured 
a solid weldless ring of nickel steel, in itself a metallurgical 
triumph, which ring is the base of the field. The ring, 
which is 11 feet 7} inches in external diameter, was made 
from a single ingot of nickel steel, 4 feet 6 inches in diameter 
at the bottom and 16 feet 6 inches long. A hole was drilled 
through its centre and a piece of proper size was cat off, 
expanded and forged and turned into shape. 

To the interior of the great field ring, field poles are 
secured, each, with their winding, weighing 2,800 lbs. In 
the centre of the ring is the armature, whose core is built of 
thin sheets of mild steel all annealed with consequent oxida- 
tion, which oxidation is relied on to break up the electric 
continuity, so as to dispose as far as possible of the Foucault 
currents. The armature conductors consist of copper bars 
3) by 44-inch in section, and insulated from each other 


the structure, for it is calculated that heat equivalent to 100 
range yaa may be produced as a waste effect in the opera- 
tion of the dynamo. 

The weight of each generator is 170,000 lbs., the field 
representing 79,000 lbs. Each generator is of about 5,000 
electric horse-power and has a potential of 2,000 to 2,400 
volts with 25 cycles or reversals per second. This is at a 
speed of rotation of 250 turns per minute. To produce this 
energy 5,150 horse-power are expended on driving the tur- 
bines. As a graphic way of putting the compactness of the 
machine, it is stated that the entire dynamo could be placed 
in a room 15 feet square and 15 feet high. The journals of 
the shaft are kept constantly oiled by a never ceasing flow of 
oil under a pressure due to its own head. This oil, after 

ing through the journals, is filtered and returned thereto. 
ater also circulates about the bearings to insure coolness, 


and the temperature of the liquid is constantly watched in 
order to ascertain when any heating occurs. 


In the transformer house are to be established step-up 
transformers for raising the potential to perhaps 20,000 volts 
for transmission of energy to Buffalo. At present the plans 
for this transmission have yet to be developed. When elec- 
tric energy is transmitted to Buffalo, the Niagara plant will 
have reached a high level of development. 


D 


. 
| 
a 
y 
8 ‘ 
h 
ne 
he 
as 
ric 
ur 
of a 
1a 
Is. 
1a8 
he 
nd 
lls, 
she 
eel 
ra 
the 
er, 
lly 
on- 
the | 
ase 
on, 
bo- 
a i : 
| im 


168 ELEOTRIOAL REVIEW. ss. No. 950, Fusnoany 7, 1896. 


RECENT DEVELOPMENTS IN GAS ENGINES. 


Ar the ordinary meeting of the Institution of Civil Engi- 
neers on Tuesday, January 28th, Sir Benjamin Baker, 
K.C.M.G., the president, in the chair, the paper read was on 
“Recent Developments in Gas Engines,” by Mr. Dugald 
Clerk, Assoc.M.Inst.C.E. 

The author stated that the theory of the gas engine out- 
lined in a paper read by him before the Institution in 1882 
was now generally accepted, while the stratification theory 
had vanished. Great advances had since been made in gas 
eugine construction, and the heat efficiency of such engines 
had been much improved, while their dimensions and power 
had increased. Engines working on the Otto cycle had been 
proved to be the best adapted of all yet invented for present 
needs, and their popularity had gradually led to the extinc- 
tion of other t The mechanical development of. the 
Otto type was illustrated by the comparison of drawings of 
an engine built 13 years ago with those of one recently con- 
structed. The advance in heat efficiency was almost, if not 


the same ratio of compression space as the actual gas engine. 
These theoretical efficiencies, as well as the actual efficiencies 
obtained in the gas engine, were shown in a table, from 
which it appeared that the economy had improved, chiefly on 
account of the increased com ion. It was noted that in 
every case the actual indi efficiency obtained from the 
various gas engines was about one-half that which would 
have been given by an ideal air engine following the same 
cycle ina perfect manner without loss to the sides of the 
cylinder. Also, that the actual efficiency improved more 
rapidly with the increase of compression than did the thermo- 
dynamic advantage due to the compression. Thus, when the 
theoretical efficiency was 0°33, the actual experimental effici- 
ency was 0°33 x 0°45 = 0°15; and with the theoretical 
efficieney 0°39, the actual efficiency was 0°39 x 0°48 = 0°19; 
while with 0°428 theoretical efficiency, the actual efficiency 
was 0°428 x 0°58 = 0°25. The ratio of actual to ideal 
efficiency thus rose with increase of compression from 0°45 
to 0°58, and this, it was stated, meant that with higher com- 
pressions, two advantages were obtained, the thermodynamic 
advantage, due to improvement in cycle, and a further ad- 


Fia. Wexpine Company's WorRKS.—INTHRIOR OF WELDING SHOP. 


completely, due to increase in the pressure of compression. 
before explosion. It was shown that each step of diminished 
gas consumption of the Crossley Otto engine was attended 

y an increase in compression. The results were summarised 
in the following table, showing the absolute indicated effici- 
ency of Crossley Otto engines of similar size since 1882 :— 


Pressure of compression 


Efficiency. above atmosphere. 
Lbs. per sq, in, 
1882—88 0-16 38°0 
1888—94 0-19 666 
1894 0°25 87°5 


These results showed that economy increased with the com- 
pression ; but it was open to question whether the increased 
compression completely accounted for the improved perform- 
ance. To test this the author had calculated, by the formula 

E=1-— (-) , the theoretical efficiency of an air engine,. 
in which no practical loss occurred, the air engine having, 


¢ 


vantage due to diminution of the proportional loss of heat 
to the cylinder walls. 

In comparing the earlier with the recent Crossley Otto 
gas engine, it was pointed out that the great differences 
between the two engines, which resulted in the superior 
economy of the later, were found in (a) the abandonment of 
the flame slide-valve ignition, and the substitution for it of 
ignition by an incandescent tube of metal or other material ; 
(0) the diminution in the relative volume of the compression 
space; (c) the improved proportioning of the valves and 
ports, in order to minimise the throttling of the charges 

uring the inlet period, and the back pressure of the exhaust 
gases during discharge. This statement was illustrated by 
reference to numerous indicator diagrams. The author de- 
scribed his tests of the new Crossley Otto scavenging engine, 
stating that although it was highly desirable to discharge all 
the exhaust gases and replace them by pure air, as so long 
contended by him, yet that such jo senna not 


= 
| 
§ 
cI 
m 
al 
th 
4 m 
th 
- F 
th 
m 
to 
T 
Wi 
dc 
fr 
J 


Vol. 38. No. 950, Fzsruanry 7, 1896.] 


THE ELECTRICAL REVIEW. = 169 


accountable for more than 5 per cent. of the improvement 
produced in the Otto scavenging engine. It was stated that 
scavenging possessed practical advantages quite apart from 
improvement in gas consumption. Otto gas engines, con- 
structed by Messrs. Andrew & Co., of Reddish, and by 
Messrs. T. B. Barker & Co., of Birmingham, were also de- 
scribed and illustrated, and the various peculiarities of the 
different Otto cycle engines were pointed out. It was stated 
in discussing these engines that engineers had not sufficiently 
recognised the im- 

portance of limiting 


compressed mixture from the reservoir ; the slide valve then 
cut off the supply, and ignition was effected by an incan- 
descent platinum cage carried in the slide. The engine had 
been exhibited at the Royal Agricultural Society’s show at 
Kilburn, in 1879, and was, the author believed, the first 
compression gas engine working by explosion ever built 
which gave an impulse for each revolution of the crank shaft. 
The difficulties which prevented the. success of this type of 
engine were described. The author’s 1881, 1886 and 1889 

engines, as well as 

the “ Differential ” 


the port surface to 
the utmost, in order 
to minimise the cool- 
ing surface in con- 
tact with the intensely 
hot gases. The Barker 
engine was referred to 
as one in which this 

int had been well 

ept in mind by the 
designer. Various 
self-starting gears 
were described, more 
particularly the Clerk 
pressure starter, the 
Clerk-Lanchester 
starter and the Lan- 
chester low-pressure 
starter. 

From a mechanical 
point of view, the 
Otto cycle was a very 
imperfect one, allow- 
ing at most an im- 
pulse for every two 
revolutions of the 
crank-shaft for each 
single-acting power 
cylinder; but the 


engine and the 
“Cycle” engine of 
Mr. Atkinson, were 
similarly dealt with. 
The author then 
considered the modi- 
fications ‘still to be 
made in the indica- 
tor diagram of a gas 
engine to further 
increase its heat 
efficiency, and in this 
he particularly _re- 
ferred to the Otto 
cycle, although he 
stated that it was to 
be remembered that 
impulse-every-revolu- 
tion engines could 
now be arranged to 
produce any of the 
results brought about 
by the Otto engine. 
In was pointed out 
that the actual indi- 
cated efficiency of a 
gas engine inc 
with the theoretical 
efficiency, and ‘that 


mechanical imperfec- 
tions of the engine 
had, until now, been 
more than compensated by the simplicity of the single 
cylinder and piston, and the readiness with which the 
practical conditions of charging, exploding, expanding 
and exhausting, could be made to comply with the 
requirements of economical working. The great difficulty 
of the problems involved in impulse-every-revolution 
gas engines was then referred to, and the author described 
several engines which 

had been designed 


2.—Etrectric Weipine Company’s WorKS.—WELDING PrintER’s CHASE. 


the actual efficiency 
varied between 0°45 
and 0°58 of the theo- 
retical efficiency. It was also stated that the indicated efficiency 
increased with the dimensions of the engine, other things being 
similar, when the ratio of compression space—and therefore 
the theoretical efficiency—remained constant. Thus an engine 
having a cylinder 9} inches in diameter with a length of 
stroke of 18 inches had a theoretical efficiency of 0°40, and 
gave an indicated efficiency of 0°19 or 0°47 of that theoreti- 
cally attainable. An 
engine having a 


with a view to over- 
come those difficulties. 
In the first engine 
built by the author, 
early in 1878, there 
were two cylinders, 
each having a dia- 
meter of 6 inches, 
with a length of 
stroke of 8 inches, 
one a pump cylinder 
and the other a motor 
cylinder. The pump 
crank followed the 
motor crank at right 
angles, and it pumped 
the mixture of gas 
and air into an inter- 
mediate reservoir 
through acheck valve. 
From this reservoir 
the explosive mixture was supplied to the motor cylinder by 
means of a slide valve, and was compressed in the reservoir 
to a pressure of 70 ned 3 square inch above the atmosphere. 
The motor piston moved back to the end of the cylinder, 
leaving only a mechanical clearance, and the exhaust valve 
was shut a little early in order to cushion the piston, as was 
done with steam engines. The motor piston moved forward 
from the ‘end of ita stroke about 2 inches, taking in; the 


cylinder 14 inches 
in diameter with a 
length of stroke of 
25 inches, of which 
the theoretical 
efficiency was 0°41, 
gave an actual 
efficiency of 0°277, 
that was 0°675 of 
the theoretical 
efficiency. The actual 
efficiency, instead of 
being only 0°47 of 
the theoretical, in- 
creased to 0°675 
without practical 
change in the com- 
pression. This com- 
parison proved that 


Fig. 3.—Exectric Wetpina Company’s Works.—Dyxamo Room. efficiency increased 


with the dimensions. 
It was pointed out that a limit was reached to the increase of 
efficiency due to increase of dimensions, and the conditions 
were calculated. It was shown that further economy might 
be obtained by increasing the compression and expansion, but 
it was considered that for high compressions and large gas 
engines it would be advisable to adopt the compound 
priuciple, although the conditions of success, for compound 
gas engines, were not yet fully understood. 
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In conclusion, the author considered that the gas engine 
would yet assuredly be applied upon railways and to ships, 
just as it was now used in factories; its principles were 
better understood, and engineers were daily improving their 
knowledge of the properties of flame, and the means of har- 
nessing flame instead of steam. 


THE ART OF ELECTRIC WELDING. 


A Visit To THE Works or THE ELEectRIC WELDING Co. 


THERE is no branch of electricity which, in our opinion, 
contains greater possibilities than electric welding. Its 
applications are so innumerable, that it would be difficult to 
single out an industry involving the working in metals which 
would not, in some 
form or other, de- 


during the past two years, and no doubt most of our readers 
recollect that the principle of the system is the concentration 
of great heat upon a small area by means of the electric arc. 
Although there may be limitations to its applications 
some most striking results have been obtained by its 
use. In the forging and strengthening of tubes it is most 
admirably adapted, and in the welding of large castings it is 
probably unsurpassed by any process. 

The system of electric welding due to Prof. Elihu 
Thomson may be roughly set forth as forcing a current of 
electricity through the metal to be heated—that is, the heat 
is generated in the metal itself, and not communicated to it. 
We need hardly point out how important that is from an 
economic point of view; but it would seem that there 
might be a limitation in the size of castings which can be 
welded by this process. 

To give a more detailed account of the process, it may be 

said that the Thom- 
son welding process 


rive material benefit 
from welding by elec- 
tricity. The con- 
venience and ease of 
manipulation are, 
however, not widely 
known outside purely 
electrical circles. The 
metal worker alone 
can determine the 
value of the electrical 
process, but it is 
seriously open to ques- 
tion whether he is 
fully aware of its 
utility. The art 
of working in metals 
is one of the most 
ancient industries ; 
et the system of 
eating metals em- 


ployed by the modern 2 gees 
smith differs little = 
from those of the BS 


ancient armourer. It 


“consists in passing 
an electric current 
of great volume by 
means of two clamps 
of good conducting 
material (generally 
copper) through two 
pieces firmly abutted 
against each other 
between the clamps, 
which, when heated 
by the current, are 
forced together by 
mechanical pressure.” 
To carry out these 
functions, a special 
form of machine is 
employed, well known 
on both sides of the 
Atlantic as a Thom- 
son welder. We have 
more than once 
spoken of this, it 
being a transformer 
provided with clamps 


is true that forging, 


and other kindred 5—Srraps on Gun Actions, aNp Unrquat Preces Wetpep Tocerner, 2nd _ bringing 


processes, have kept 
pace with the evolu- 
tion of machinery, 


for holding the metal, 
the 
pieces together. It 
will be understood 
that an alternating 


the growth of steam- 
ships and the perfect- 
ing of arms, but it 
seems a little curious 
that one’s method of 
heating material 
should have remained 
so long in a more or 
less crude form. The 
attempt to use the 
heating effect of an 
electric current for 
practical purposes is, 
however, not new. 
As long ago as 1851 
Joule recognised the 
importance of utilis- 
ing the heating effect 
for commercial use, 
and made some in- 
teresting experiments 
fusing metals. Avail- 
ing himself of the 
extraordinarily high temperature of the arc, Sir William 
Siemens made his well-known electric furnace. De Meritens, 
some time later, made some advance, but what is known as 
the arc process of electric welding received its greatest develop- 
ment at the hands of Benardos. This process, we need hardly 
say, has received considerable attention in this country, the 
most prominent instances of its use being at Messrs. Lloyd and 
Lloyd, of Birmingham, and Messrs. Spencer.& Co., of New- 
burn. We have referred on several occasions:to this process 


Fig. Point or SHELL. 


current is employed, 
generally of low 
periodicity — 50, or 
even lower. The car- 
rent is transformed 
down to one of very 
low pressure, 1 volt or 
thereabouts, great 
current density being 
required to provide 
the necessary heating 
effect. 

The Thomson weld- 
ing process has been 
used to a_ great 
extent in America, 
and is held in high 
estimation. The 
well known firm of 
Roebling, Sons & Co., 
have used welding ma- 
chines for some years, 
and have declared that 
they cannot remember a bad joint to have been made on the 
welders, and would under no condition return to the old way. 
Progress inthiscountry has been slower. Probably Messrs. Dob- 
son and Barlow were the first to use the process in this country, 
and the results summarised in a paper read by Mr. Dobson 
before the Institution of Mechanical Engineers, are that not 
one out of 500 welds turns out a failure, or even defective. 
On the question of cost, Mr. Dobson has found that on 
straightforward welds the total cost will be between 10 and 
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15 per cent. more than the ordinary smith’s work; 
whereas in delicate work and difficult operations the 
cost will probably be one-third of the smith’s work. 
But the real advantage of the apparatus, to quote Mr. 
Dobson’s words, “is not so much an economy as a 
method of securing an absolutely reliable result, and occa- 
sionally saving considerable expenditure by its especial 
adaptability.” 

We have recently had an opportunity of witnessing the 
Thomson welding process at the works of the Electric 
Welding Company, Pimlico. Mr. Reginald Wallis-Jones, 
the engineer and general manager to the company, kindly 
acted as our guide, and was good enough to give us much 
interesting information. Before we go any further, how- 
ever, it will be interesting to refer to some of the illus- 
trations. Fig. 1 is a general view of the welding works, 
and fig. 2 of a 40° kw. welder, which is in the act of 
welding the corner of a printer’s chase. It is important to 
mention that by reason of the localisation of heat, the edges 
of the chase are not destroyed, an effect which would inevi- 
tably result in the fire. Fig. 3:is a view of the generating 


Fig. 4.—SpecimENs oF WELDING. 


machines, while fig. 4 illustrates various specimens of weld- 
ing. There are nine different specimens of chains made on 
this process, the chains being made by bending straight 
pleces into U’s, and then welding two together. One or 
two samples of rings are given, and there are various bars 
shown welded together, and in one case two bars have been 
welded together, flattened out, and a hole drilled through the 
welded portion. Nearly in the middle of the illustration 
18 a piece of metal not unlike the head of a three-pronged 
fork ; a long straight piece of metal is first heated in the 
middle, and then “ upset ” by advancing the sliding jaw of 
the welder against the fixed jaw. The upset is then 
hammered into a little square projection on to which is 
welded a piece of metal, to form the middle leg ; the outer 
legs are then made by heating the long piece and bending 
them round. Some interesting specimens of tube welding 


are shown in this illustration ; tubes after being butt welded 
by this process, have been tested to 2,000 lbs. pressure per 
square inch. There are some further examples of tubes bent 
through the welds without any trace of fracture. With 
regard to the tube sections, it would take an ordinary smith 
and two strikers an hour to weld, while with the electrical 
process it is guaranteed that the same work would be done 
in six minutes with a striker and one smith. In 
the welding of bicycle tyres, it takes under the ordinary 
system an experienced smith and two strikers 25 
or 30 minutes to make a weld, while with the Thomson 
welder it is easy to do six sections in the time with the same 
number of men. 


Fig. 6.—Goun Barres, with Lump WELDED ON. 


One of the most interesting welds made by the Welding 
Company is the fusion of metal to gun actions. In many 
guns the action may be worth as much as £15, and hitlerto 
when the strap has been broken the action has been more or 
less worthless. Fig. 5 shows gun actions with straps welded 
on. We had the privilege of actually seeing this operation, 
and the piece was welded on without the slightest injury to 
the finished portion of the gun action. Another interesting 


To dynamo, 


1, Insulated from frame of machine ; s, Sliding jaw; © M, Electro-magnet; 
E W, Extra winding to complete switch circuit, 


Fic. 8.—Avutomatic Switch ror WELDER. 


operation was the welding of a lump to a pair of gun barrels 
without the slightest damage being caused. The lump 
welded is shown in fig. 6. During the operation of 
welding, water was kept circulating through the bar- 
rels. Fig. 7 shows a welder with a shell being 
heated for tempering purposes. We probably saw alto- 
gether a dozen experiments, and they passed off with the 
most complete success. A 3-inch hoop was welded, as well 
as a 1-inch round bar, 1}-inch pipe, T-irons, gun actions, gun 
barrels, and many others, The whole of the operations were 
quickly and cleanly done, and clearly demonstrated the value 
of the process. Mr. Wallis-Jones is probably accomplishing 
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‘more with the system than was perhaps contemplated by its 
originators. It was said that the welding together of two 
unequal sizes of metal could only be done by turning down 
the larger section to the size of the small. Mr. Wallis- 
Jones has found that by first heating the large section to a 
red heat, and then putting the small section into the machine 
cold, both pieces will arrive at the welding heat at the same 
time, 

There was some interesting work done on the small auto- 
matic wire welders in our presence, iron and copper wire 
being welded together. 

We inspected many specimens of work, but they are too 
numerous to mention in detail. Nor is it necessary to 
refer in great detail to the various machines employed at 
Pimlico. There are three or four large welders which obtain 
their current from the large alternators shown in our illus- 
trations. They are regulated by means of a reactive 
coil placed at one side of the welder. They are easily 
manipulated, the only point to be remembered by the smith 
being that turning the handle means greater or less heat, 
according to the direction. When the metals have reached 
the welding temperature, the jaws are brought swiftly 
together by means of gearing operated by hand. The wire 
welders, however, differ considerably from the larger ones. 
There are several in operation at the Pimlico works, and they 
work somewhat in the following manner. There is one fixed 
jaw and one sliding, the two jaws being the ends of the 
secondary. The sliding jaw is under the pressure of a spring, 
the tension of which can be varied according to the different 
gauges of wire. The welding on these machines is done 
automatically, and is arranged by means of a switch, which 
is released when the metal to be welded is “shut up” or 


FOOT SWITCH 


Fia. 9.—AvutTomatic WirE WELDER CONNECTED TO 
Sgcr-Excitep Dynamo. 


crushed together to a given pre-determined amount. The 
switch when released cuts the transformer primary out of cir- 
cuit. A consideration, however, of diagrams 8 and 9 will show 
the operation of the switching gear. This amount of “shut 
up” can be varied by means of a quadrant setting, which 
gives a longer or shorter time exposure to the welding 
current. When once the setting is obtained for a wire of 
a given size or material, the operation of welding can be 
repeated indefinitely by means of unskilled labour. The 
second position of the switch enables the wire to be annealed 
by Pog 3 the transformer in circuit again. 

he alternators in use vary considerably in size, below 
20 kilowatts they are made self-exciting. On the armatures 
of these machines are two separate windings; there are three 
collector rings on the shaft next to the dynamo, and at the 
extreme end of the shaft there is a commutator. The two 
ends of the armature windings are joined together in parallel 
on the one side. It will be seen in fig. 10 that the high ten- 
sion end, i.e., the 300-volt circuit of the armature, goes to a 
collector, from thence through the primary of the trans- 
former, where it joins the end of the other circuit of the 
armature, returning by a common lead to the middle collector 
ring. The thick wire circuit, after passing through No. 1 
collector ring and the reactive coil, joins the thin wire circuit, 
and comes back to No. 2 collector ring, and from this middle 
ring is taken to one part of the commutator, the other part 
of the commutator being already connected to the two arma- 


ture windings in parallel. The result is that the whole of 
the current generated by both armature circuits passes round 
the fields. The whole of the regulation of the welding heat 
in the separately excited type of dynamo is effected by means 
of a reactive coil, which affects the exciter circuit of the 
armature, by increased or diminished impedance. 

When speaking of the wire welding, we omitted to men- 
tion an important fact with regard to strength. 865 lbs. is 
taken to represent the breaking strain of hand brazed high car- 
bon steel wire of a given size in a steel sleeve, while the average 
breaking strain of the wire electrically brazed is 1,116 lbs. 

The Electric Welding Company, it should be mentioned, 
is primarily a maker of electrical welding plant. Welding 
operations on a somewhat extensive scale are being carried 
on at Pimlico, but we think we are right in saying that this 
is a secondary branch of the business. Among those who 
are using welding plant supplied by this company may be 
mentioned Messrs. J. & E. Hall, Limited, Dartford [ron 
Works, Kent, three complete plants; Messrs. Dobson and 
Barlow, Limited, Kay Street Works, Bolton, two complete 
plants; Royal Arsenal, Woolwich, complete plant; Clarke, 
Chapman & Co., Victoria Works, Gateshead-on-Tyne, com- 
plete plant; Lancaster Railway Carriage and Waggon Com- 
pany, Limited, Lancaster, complete plant; Telegraph Con- 
struction and Maintenance Company, Limited; Morden and 
Enderby’s Wharves, wire welders, East Greenwich, S.E.; 
L. and N. W. Railway Company, Crewe, &c. 

_ jt will serve a useful purpose if we give the opinion of 
two of the most prominent users of the Thomson welding 
process, 


Fia. 10.—Connections or Sextr-Excrrina Dynamo. 


Messrs. J. & E. Hall, Limited, of Dartford Iron Works, 
state in a letter to the Electric Welding Company :— 


We have had one of your electric welding machines constantly in 
use in our works for over three years past, and so successful has this 
been, that some two years ago we put down a second of your 
machines, and both of them continue to give us every satisfaction. 

The work which is being done Bf them is exceedingly reliable, far 
more so than similar work previously done by hand. 


Messrs. Dobson & Barlow, in a similar communication, 
say :— 

In answer to your inquiry of the 13th inst., we have pleasure in 
stating that we have had two of your electric welding machines 
working now over four years. We have found them to be of great 
service to us, not only for piecing shafts from 3 inch to 24 inches 
diameter, but for heating necks and bearings for hardening purposes, 
in this case the great advantage being that the heat is confined to the 
required part and not extended as it would be if heated in a smith’s 
fire 


Again, the welding is cleaner than that done in an ordi smith’s 
fire, becausa no dirt can possibly remain between the welds. We 
have seldom, or never, a broken piecing, and we can get through at 
least two-thirds more work for each machine than a smith and striker, 
at a less rate of wages, and with scarcely any loss through waste of 
iron, and we have no hesitation in saying that where a machine can 
be in constant use the system is a success. ; 

The welding machine can be used for many things besides the 
above, for instance, for riveting purposes, or for brazing, &. 
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One could go on almost indefinitely reproducing the 
opinions of those who have used the Thomson welding pro- 
cess, but we could do better in concluding this account by 
giving extracts from the opinion of a practical smith. One 
could not desire more eloquent testimony to the value of the 
process. 

Extracts from a working smith’s opinion on electric 
welding :— 

All kinds of objections and adverse criticisms were raised when 
the firm where I am employed ~— electric welding four years 
ago. The men seemed timid, and afraid to go near it, or touch it in 
any way, naturally thinking they would get a shock, or even be 
killed ; but when they were instructed and taught how to work the 
welders, and satisfied that there was no possible danger of receiving 
a shock, their timidness wore away, and.they make all their piecing 
or weldings in it with every confidence that each welding they put 
together is sound, and superior to their former way of scarfing and 
heating by the smith’s fire. I have worked on the machines myself, 
and made scores of cog of different sections, and I can 
safely say that they are far better, cleaner, and more quickly done, 
than in a smith’s fire. For instance, take 1-inch round iron or steel ; 
we have two youths rated at 15s. per week each, who will weld 24 
piecings an hour the week through, and I know that it is possible to 
do 30 in a single hour that will stand any reasonable test. 

We find the electric welding very useful in cases of breakdowns. 
Not long ago we had a 2-inch countershaft broken, which caused 
about 20 hands to cease work until it was made right again. We 
took the shaft down, stripped the pulleys from it, pieced it up again 
in = our welders, and had the men working again in less than 30 
minutes. 

We find it very useful in jobs that cannot possibly be done in a 
smith’s fire, such as articles a or steel) that are broken too near a 
shoulder, and cannot be heated in a fire without = ya! the job, 
are easily welded by the electric welders. We can weld together any 
size, from { inch to 2 inches diameter, square or round, and flat bars 
up to 3 inches x 1 inch, or any section of the same area. 

We have rivetted together boiler plates and similar jobs by placing 
the cold rivet-in position, applying the current to it, and when suflici- 
ently heated, rivetted it up in the usual way. 


CORRESPONDENCE. 


'“Made in Germany.” 

The recent paragraphs in several papers re German trade 
competition, must surely be of considerable interest for 
British as well as for foreign readers. 

Be it a coincidence or not, curious it is, at any rate, that in 
your issue of Friday, the 17th ult., in an advertisement a firm 
alludes’to the paragraphs headed “ Worthless German Incan- 
descent Lamps,” which appeared in the Daily Telegraph of 
the 16th and 17th ult., and evidently with the object of 
singing the praises of their own goods. 

The straightfowardness and love of truth of Englishmen 
will assuredly condemn this endeavour to feed the temporary 
bitterness of feeling at present existing between the two 
nations, owing to the strained political situation, by means 
of misleading statements prejudicial to German goods, such 
a8 are contained in the above-mentioned paragraphs, even if 
made for the sake of commercial profit. 

' That the Continent, and especially Germany, is in advance 
of Great Britain as far as electricity is concerned every im- 
partial practical electrician in this country must admit ; it is 
well known, for instance, that German dynamos and electric 
motors are at the very least as good as English and lower in 
rice, while that they are greatly appreciated by those who 
have them in use here is vouched for b the large and steady 
increase in the number imported. Why, then, should not 
first-class German incandescent lamps be quite as good as 
those of English manufacture ? 

You will see, by my card enclosed, that in matters elec- 
trical I am capable of distinguishing the good from the bad. 
_ Now, as to the outcry so persistently raised against the 
importation of German goods. Surely every reasonable 
thinking man must see that there is no need for it if he 
examines, for a moment, the following figures taken from the 
Board of Trade return for 1894, which show that England 
exported to Germany goods to the amount of £29,221,058, 
Whereas she imported from Germany £26,874,470 only, a 
balance of trade in England’s favour of over 23 millions 
sterling. ny oy this with the figures relating to other 
States, and we find that the U.S.A. export to Great Britain 
£89,607,392, against an import from Great Britain of only 
£30,775,466 ; France exports £44,312,776, against imports 
thence £20,527,764 ; in both cases showing a balance against 
Great Britain, 


Finally, I am sure you will agree with me that a German 
firm which openly sells its goods as “made in Germany ”— 
which epithet bids fair soon to become a recommendation— 
unquestionably acts more honourably than an Englishman 
who offers foreign goods in such a manner as to imply that 
they are “made in England.” 


Veritas et Justitia. 


Geometrical Design of Transformer Plates. 


I see your correspondent, Mr. George Adams has fallen 
into the common error of supposing that the Mordey trans- 
former core is built up as it is described in text books. 

The idea of punching a piece out of a rectangular sheet 
and then laying it across to form the centre piece, “thus 
avoiding waste of material and securing a good magnetic 
circuit with ample ventilation,” as the text books have it, is 
only half the story. The Brush Company soon found that 


A 


in order to save copper they must fill up the spaces betweeu 
the stampings so as to make a solid core. There are five 
stampings for every two layers—a and b being cut out of one 
rectangular sheet, and c, », and EK, out of another. 

As the spaces between the plates were only *014 inch across, 
there was very little extra ventilation. 


January 29th, 1896. 


Ernest Scott. 


Comparative Tests of Carbons. 


Some time ago you suggested that comparative tests of 
a Smee platinised carbon, a plain carbon, and one of my 
“ Velvo carbons,” would be of value. An opportunity has 
only recently offered itself for me to make. these tests, par- 
ticulars of which I enclose. : 

I send you the actual rods tested, so that yon may, if you 
wish, repeat the tests. If you do so, you will probably find 
that the occluded oxygen depolarisation at the beginning of 
the discharge is rather more evident than it was with the 
new carbons ; a carbon which has been in acid will absorb— 
or render evident in discharge—much more oxygen than one 
which has not. 

H. T. Barnett. 


NaturaL DEPOLARISATION. 
Tests of First Discharge of New Carbon Rods. 

No. 1.—Plain unglazed carbon rod, 9 mm. diameter. 

No. II.—Platinised unglazed carbon rod, 9 mm. diameter. 

No. III.—“ Velvo” carbon rod, 9 mm. diameter. 

The carbons were all similarly connectioned, and were tested with 
the same instrument, the current reading being taken under condi- 

ions approaching short circuit, the P.D. at the terminals of the 
e es not exceeding ‘3 volt. ; 

In the case of Nos. I. and II., glazed carbons would have given 
lower readings ; in Prof. Jamieson’s test of a plain glazed carbon, the 
current dropped in a very short time to an unreadable quantity. 

No. II. was electrically platinised from an acid solution of bichlo- 
ride of platinum; having been in acid and subsequently dried, it 

ives the occluded oxygen depolarisation at the beginning of the 
ischarge, which is always noticeable with any but new carbons. 


No. I. 


Plain unglazed rod carbon, 9 mm. diameter, 84 inches immersed in 
2 gallons of 1160 dilute sulphuric acid; zinc surface, 40 square 
inches. 


a.m. 

10.15 E.M.F. falling ... "65 volt. 
10.17 Current ... ove “75 ampere. 
10.20 oes oes ove 5 
p.m. 

2.25 E.M.F. polarised (open circuit) si ‘6 volt. 
3.30 Current ... ose ‘45 ampere 


4.10 ” ose eee 45 
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No. II. 
Electrically platinised rod (9 mm. diameter) carbon, in 2 gallons of 
1150 sulphuric acid (dilute), 84 inches immersed; zinc surface, 
40 square inches. 


a.m. 
11.5 Iitial E.MF. ... 1°75 volt. 
11.8 » current ... 2°25 amperes. 
11.18 ” eee soe ” 
12.20 see eee oes ” 
12.20 E.M.F. polarised (oren circuit) ‘5 volt. 
1.0 Current ... ose eve ‘6 amperes. 


4.30 ” ace eee 


No. III. 


Velvo carbon rod (9 mm. diameter), 104 inches immersed in 2 gallons 
cf 1150 specific gravity dilute sulphuric acid; zinc surface, 40 
square inches. 

a.m. 

1030 EMF. ... “75 volt. 

10.35 Current ... 19 ampere. 

10 40 ” cee eee ose 

11 ise n circuit volt. 
11.45 

12.45 tes ese 


1 

3.15 ” eee eee eee eee eee 17 

1°55 


a.m. 
11.30 Following day ... oer 
(Mercury reduction on the carbon probably.) 


February 8rd, 1896. 


Hanley Electric Lighting. 


In your notice (January 24th) of the Hanley works, you 
have condensed the remarks made in the local paper co that 
justice is not rendered to the resident engineers. When 
Mr. Cottam was appointed chief electrical engineer to the 
Hampstead Vestry, the assistant engineers, Mr. C. A. Cowell 
and Mr. C. J. Sutherland were appointed electrical engineers 
and joint managers under my general direction during the 
carrying out of the further extensions. The whole of the 
expenditure on capital has been under my charge from the 
first, but it must be evident that the annual and financial 
results are mainly due to the capable management of these 
gentlemen for whose loyal devotion to their duties I am 
greatly indebted and am the first to acknowledge. 


Joseph Lobley, 
Borough Engineer and Surveyor. 
Hanley, February 1st, 1896. 


Ozone and Refractory Auriferous Ores. 


In reply to the letter from the anonymous correspondent 
jn your issue of January 31st, I may say that experiments 
with the ozone apparatus have been carried sufficiently far 
to show that no serious obstacles or difficulties exist as 
regards the production of the gas. I have specially stated 
that the practical use of ozone on refractory ores can only be 
determined by tests on a large scale. 

Careful record of current, velocity of gas or air, and per- 
centage of ozonisation will be kept, so as to show the cost of 
production and H.P. required, and such data will be published 
at the proper time. 

As your correspondent questions the novelty of the new 
generator, I beg to inform him that one of the most 
eminent legal authorities on patent law, after comparing 
the specification with those of Beanes, and all other 
known inventors of ozone producers, has given his written 
opinion that. the patent is valid and could be sustained in a 
court of law. It may also be interesting to know that a 
very leading chemist in London has tested the application 
of ozone for the treatment of refractory ores and has reported 
favourably. 


As regards the comparative test suggested of a small 
quantity of ore, it would be of no practical advantage to 
enter on such a contest, as it is obviously intended to use a 
laboratory assay plant, which would not afford a fair com- 
parison. 

We live in an age of progress. The steam locomotive of 
to-day is vastly different to Stephenson’s original design, so 
the most recent ozone generator is far ahead of that invented 
by Ladd or Beanes in 1867. Many important and popular 
inventions have been received with incredulity. Bessemer 
was not believed in for years. The modern Réntgen rays 
are at present viewed with suspicion by many, so that a 
novelty in ozone generation can hardly expect to escape 
scepticism. 

t would be obviously impolitic of me to disclose the 
details of an invention, the application of which still requires 
much experimenting with; but, as I have before stated, I 
am quite ready to show you, as being an impartial and 
skilled critic, the salient features of this improved ozone 


manufacture. 
W. J. Engledue, 


February 4th, 1896. Colonel (late R.E.) 


BUSINESS NOTICES, &c. 


Auction Sale.—Messrs. Fletcher & Wilsdon, of More- 
cambe, will sell by auction on Wednesday next, the generating plant 
of the Morecambe Electric Light and Power Company. The plant 
to be sold includes gas engines, dynamos, and Dowson gas plant. 


Bankruptcy Proceedings.—At the Brentford Comte 
Court, on Friday last, seven signatories of Ronald A. Scott, Limited, 
were brought up for their examination. The examination was 
adjourned. 

The London Gazette contains notification of a receiving order dated 
January 30th in re George Isaac Reakes, electrical engineer, of 
Shrewsbury (trading as G. Reakes & Co.). The first meeting is to be 
held on February 13th at 11.30 a.m., at the Official Receiver’s Office, 
Shrewsbury; and the public examivation is. to be at the Shirehall, 
Shrewsbury, on February 11th, at 10.30 a.m. 

We also observe from the London Gazette that the last day for 
receiving proofs by the Official Receiver in ve Philip Crosby Pope, 
electrical engineer, of Hapton, near Burnley, is February 20th. 

The creditors of Arthur Hale, medical galvanist, Regent Street, W., 
met on Wednesday at the London Bankruptcy Court, and no offer 
being made, the estate was left in the bands of the official receiver to 
be wound up in bankruptcy. The accounts show gross liabilities, 
£2,267 12s. 7d. (unsecured £2,085 12s. 7d.) and assets 33. 2d. The 
debtor commenced business in January, 1893, with £150 capital at 
30, Regent Street, W., where, and subsequently at 105, Regent Street, 
ke traded as Arthur Hale & Son. Possession of the business was 
taken in April last by the holder of a bill of sale, who has since 
employed the debtor to manage the business at a weekly salary of 
£3. The failure is ascribed to the late proceedings in connection 
with a certain medical battery business and to excessive advertising 
expenses. 

Liquidation Notices.—At meetings of the mc mbers of the 
Fowler-Waring Cable Company, held in London on December 30th, 
1895, and January 24th, 1896, a resolution was passed winding up 
the company voluntarily for the purpose of reconstruction, a scheme 
having om already approved by the meeting. Mr. B. J. Diplock 
was appointed liquidator. The following resolution was also 

:— “That the draft agreement, submitted to this meeting and 
expressed to be made between this company and its liquidator of the 
one part and the proposed new company of the other be, and 
the same is hereby approved, and that the said liquidator be, and he is 
hereby authorised, pursuant to Section 161 of the Companies’ Act, 
1862, to enter into an agreement with such new company (when 
incorporated) in the terms of the said draft, and to carry the same 
into effect with such modifications (if any) from time to time as he 
may deem expedient.” : 

At meetings of the members of the Electric Novelty Syndicate, 
Limited, held at 18, Walbrook, E.C., on January 13th and 27th, resolu- 
tions were passed by the members winding up the company voluntarily, 
Mr. G. F. Haskins being appointed liquidator. : 

The London Gazette contains notice to the effect that at meetings 
held at the works, Ferdinand Street, Chalk Farm, on December 30th, 
1895, and January 15th, 1896, the members of the Acme and Immisch 
Electric Works, Limited, resolved that the company be wound 
up voluntarily, Messrs. E. Wilding and J. Gray being appointed 
liquidators. 


Catalogue.—A new catalogue, dealing with dynamos and 
electric motors for direct and alternating current, has just been issued 
by the Electrical Company, Limited. Details of the various types of 
machines of which this company make a speciality are given in table 
form, illustrations and prices being also included. There are elec- 
trically driven drills, sewing machine motors, electric ventilators, 
| switches, automatic regulators, three-phase dynamos and 
motors, &c. 
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Fire.—Considerable damage was caused on Saturday by a 
fire which broke out in the buildings at Blackston Mineral Pit, the 
property of Messrs. William Black & Sons, Limited. The fire origi- 
nated in a wooden shed occupied with the electrical machinery, and 
afterwards spread to an adjoining engine house, which was completely 
destroyed. When the flames were got under control, it was found 
that the electrical apparatus had been severely damaged. 


Lazare, Weiller & Co. v. T. Bolton & Sons,—In the 
Queen’s Bench Division on Tuesday and Wednesday, before Mr. Justice 
Mathew, a claim for damages for breach of contract was brought by 
Messrs. Lazare, Weiller & Co.,a French firm, against Messrs. T. Bolton 
and Sons, of Oakamoor, Staffordshire, wire rod manufacturers. Mr. Big- 
ham, Q.C., Mr. J. Walton, Q.C., and Mr. R. Isaacs were for the plaintiffs, 
and Sir E. Clarke, Q,C., M.P., Mr. Lawson Walton, Q.C., itp. and 
Mr. Wills were for the defendants. Mr. Bigham said the plaintiffs 
are manufacturers of copper wire at Angouleme, and having an office 
in Paris. The defendants are large manufacturers of the same de- 
scription of goods at Oakamoor. It was alleged that the contract 
had been made by misrepr tations, and the defendants claimed to 
have it rescinded or re-formed. Messrs. Lazare & Weiller made wire 
for telephone purposes, and at the end of 1893, they established large 
works at Angouleme, which enabled them to compete in English 
markets against English makers so successfully, that in March, 1894, 
Messrs. Bolton put themselves in communication with the plaintiffs, 
who had started their business in England, with the object of in- 
ducing them to join a ring or pool to be formed in this country by 
the different makers. Negotiations went on for some time, and M. 
Weiller eventually replied that the plaintiffs’ firm would not join a 
ring or pool, but that they were y to make a contract either with 
the pool or with Messrs. Bolton, to sell them 300 tons of copper 
wire or copper rods per month, the plaintiffs undertaking not 
to compete with English manufacturers in English markets. 
Counsel detailed certain negotiations in reference to buying out 
American competition, which, Mr. Bigham stated, had not become so 
disastrous as to make a contract for 200 tons a month extremely 
onerous and disastrous to the defendants. The defendants finally 
refused delivery of goods under the contract in June, 1895. The 
Judge asked if there was no way oe between these gentlemen. 
Mr. Bigham replied that he was afraid not. The Judge asked what 
was the price at which the rods were to be delivered. Sir E. Clarke 
said the whole contract over the period it had run was for £600,000. 
M. Weiller and other witnesses having given evidence, Sir E. Clarke 
opened the case for the defendants and called various witnesses. The 
case was then adjourned till to-day. 


New Business.—Mr. P. Speedy, for three years assistant 
engineer to Mr. A. H. Wood, A.L.E.E., 39, Victoria Street, S.W., has 
lo ° _— as electrical engineer and contractor at 55, Victoria 


Non-Magnetisable Watches.—We have received the 
fullowing communication from Messrs. S. Smith & Son, of Strand, 
W.C. :—Our attention has been drawn to a paragraph in your issue of 
December 27th, page 803, ‘‘The Motor and the Watch.” We are 
aware that we are somewhat late, but, it having been brought to our 
notice by a very influential firm, we cannot do less than adopt their 
suggestion. The manufacture of watches that cannot be affected by 
magnetism is our speciality, and we send you copy of our catalogue. 
You will see on page 81 and on page 25 that they are thoroughly 
magnetic-force resisting, and we obtain this without any sacrifice of 
quality or timekeeping. Since our catalogue has been issued, we have 
obtained still higher results. We have passed a number of watches 
through Kew that have been subjected to an intense magnetic field at 
the Observatory, and we have gained as many as 82 marks out of a 
possible 100. This is a proof that a watch can possess the advantage 
of being unaffected by magnetism, and yet be a first-class timekeeper. 
We shall be very pleased to show you these watches. We have 
recently put into stock a split-seconds chronograph watch, which is 
so thoroughly non-magnetic, that, even with the delicate mechanism 
of the split seconds running, this watch keeps accurate time and is 
totally unaffected, though held to the pole of adynamo. We are also 
able to convert any watch ieollaaies to &@ non-magnetic one. We 
consider this is an answer to the question raised by your corre- 
spondent; as, with a non-magnetisable watch, the owner may go 
anywhere without the slightest apprehension of damage. We may 
add (thinking it may be of interest to you) that through our repre- 
sentations the Kew Observatory authorities have recognised the 
value and growing importance of this matter by creating a special 
class for the non-magnetic watches; and, in the blue book of the 
proceedings of the Royal Society each year, the watches that have 
distinguished themselves in this particular class are noted. We are 
almost alone in the special manufacture. In the next report, which 
will appear in about a month’s time, the numbers of the watches we 
have referred to as having obtained such high marks will be pub- 
lished. We venture to think that this matter is of considerable 
importance to your readers, many, perhaps, of whom are not aware of 
this great desideratum—a non-magnetic watch.” 


Price Lists.—Mr. A. B. Brook, of Brighouse, Yorks., 
has issued a list describing and illustrating the “ B. A.” continuous 
current dynamo for use in lighting mansions, hotels, ships, &c. Tabu- 
lated and other general information, regarding the machines is 
included, also prices. 


Speed Regulator for Steam Engines,—Mr. James 
Lumb, of Elland, is supplying what he claims to be a simple auto- 
matic steam engine speed regulator. It is said that it will keep 
an engine working at one unifcrm speed, when the pressure of steam 
and the load on the engine are variable. It acts by screwing the 
regulating nut of the valve rod, so as to give more or less steam at 
the instant the load varies, or as the pressure of steam in the boilers 


rises and lowers. It is equally applicable to engines whose governors 
work the cut-off, or expansion valve. It can readily be attached to 
any engine. There are no extra valves or extra governors required, 
and no alteration except putting a small pinion wheel on the regula- 
ting nut of the valve rod, or attaching a toothed wheel to cut-off. It 
is completely self-acting, requiring no attention from the engineer, 
and can be set to run the engine at any speed that may be required ; 
the speed at which it is said to be kept constant and uniform the day 
long. The necessity of a regulator to assist the governors to keep a 
uniform speed is evident from the fact that all governors assume a 
certain height for a certain speed; and therefore to give more steam 
they have to run slower, and to give less steam they have to run 
quicker. This regulator turns the regulating nut, so as to give more 
or less steam as the load may require, with engine running at same 
speed. The regulators are made in three sizes, i.c., up to 50 LLH.P., 
up to 250 1.H.P., and up to 650 I.H.P. 


ELECTRIC LIGHTING NOTES. 


Bedford.— £12,500 is to be borrowed for extending 
public and private electric lighting here. 


Boyle.—The Town Commissioners have been considering 


‘the question of providing electric light for the town. Messrs. Curtis 


Bros., Dublin, sent in a tender for the work, in which they undertook 
to put up the necessary plant for a total sum of £2,405. For this 
sum they agreed to supply six 2,000 C.P. arc lamps for the principal 
streets, to fit 40 existing lamp-posts in the side streets with incan- 
descent electric lamps of 32 C.P. each, and to provide for private 
lighting 500 lamps of 16 C.P. Their approximate maintenance esti- 
mate was £200 per annum, but they were of opinion that the com- 
missioners could make a profit of £400 per annum by selling the 
light to the private consumers at 7d. per unit. The Commissioners 
decided not to undertake such a costly project for some time at least. 


Cork,—The Corporation has engaged the services of Mr. 
E. Manville (of Kincaid, Waller & Manville), to report upon the 
electric lighting for the city at a fee of £42. 


County Council and Electric Lighting.—The County 
Council, on Tuesday, approved of the plans submitted with the 
application of Mr. W. B. Pinhey, on behalf of the Charing Cross and 
Strand Electricity Supply Corporation, Limited, for the construction 
of a generating station, iron coal bunkers and furnace chimney shaft 
at 85, Commercial Road, Lambeth, and that the Council do also 
authorise the erection of the said station, bunkers and shaft, as shown 
on the plans, upon the following conditions: that the whole of the 
work be executed to the satisfaction of the district surveyor; that 
the erections be made in entire conformity with the letter of appli- 
cation, and as shown on the plans, and be not at any time in any 
manner altered or raised without the sanction of the Council; and 
that if the plans or application be hereafter found to be inaccurate 
in any particular, the Council’s approval of the construction and 
authorisation of the erections shall be null and void. 


Croydon.—February 14th. The Council is inviting 
tenders for the erection of a chimney shaft and buildings to receive 
electric lighting machinery. Particulars from the Borough Engineer, 
8, Katharine Street, Croydon. 


Chelmsford,—It is stated that negotiations are at present 
in course of progress which have for their object the removal of the 
works of Messrs. Crompton & Co., Limited, to a spot nearer the 
railway station, and the purchase of the installation of the Chelms- 
ford Electric Lighting Company, Limited, by the Chelmsford 
Council. 


Douglas (Isle of Man).— An agitation going on in 
Douglas in favour of lighting the Promenade and the principal 
streets by electricity, seems likely to result in the installation of the 
electric light before next season. The only question to those who 
support electric lighting, is whether it should be entrusted to a com- 
pany who have tendered to light the front fur £1,400 a year, or 
whether the light should be produced by the Corporation. The con- 
sensus of opinion is in favour of the latter, but the initial cost would 
be about £44,000. 


Edinburgh.—The Plans and Works Committee of the 
Town Council has recommended that the police cells should be 
lighted by electricity. 

In reference to the estimates accepted by the Electric Lighting 
Committee of the Town Council, it should be stated, says the 
Edinburgh Evening Dispatch, that the Corporation and their engineers 
were so well satisfied with the plant recently erected in the station, 
that they have given Messrs. Siemens Bros. & Co. the contract for 
the engines and dynamos, and to Mr. Sinclair the contract for the 
boilers at the same prices as formerly for similar plant. The super- 
heaters erected by Mr. Sinclair in connection with the boilers have 
given the most satisfactory results under severe tests. 


Eccles.—On Monday last the Local Authorities passed a 
resolution, the Mayor giving the casting vote, in favour of applying 
to the Local Government Board for powers to borrow the necessary 
money (£20,000) for carrying out the proposed scheme of electric 
lighting. Mr. Clirehugh, of Manchester, it will be remembered, is the 
consulting electrical engineer. ° 
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Glasgow.—A deputation from the Watching and Lighting 
Committee, accompanied by Mr. Arnot, the Corporation’s electrical 
engineer, visited Edinburgh on 30th ult., and inspected the electric 
lighting installation there. 

Hackney.—The Vestry discussed the electric lighting 
and dust destructor scheme on 28th ult.,and decided to put it in 
band, the expenditure being £80,000. The Hackney and Kingsland 
Gazette draws attention to the fact that this decision was arrived at 
in the absence of more than two-thirds of the members of the Vestry, 
the total voting for and against being 36, whereas there is a total 
membership of 120. A special meeting is likely to be called to 
rescind the resolution. Several members protested against rushing 
the scheme through. 


Islington.—We understand that the Electric Lighting 
Committee has taken orders for 15,000 8-C.P. lamps, and orders con- 
tinue to come in, although the present plant will only supply 11,000 
lamps and 200 arc lamps. 


Liandudno.—A deputation of the District Council 
recently came to London to interview Mr. W. H. Preece with re- 
ference to the best scheme for lighting Llandudno by electricity, also 
for refuse destructors and electric tramways. The Council has since 
decided to appoint Mr. A. H. Preece to report for a fee of 50 guineas, 


Manchester,—The accounts of the electrical department 
of the Corporation, due at the end of March, will be looked forward 
to with considerable interest. The station is now working with a 
full load, and great extensions are in progress. These include two 
sub-stations, to which and to the other extensions we propose to refer 
again in an early issue. 

. Maidstone.—The electric lighting question was reopened 
last week at the Council meeting, with the result that a resolution 
os to part with the provisional order was confirmed by 12 votes 


Mill Lighting.—Mr. S. L. Chadwick, of Smallbridge, 
having extended his business by putting down new looms, has intro- 
duced the electric light, and the installation was laid down by Mr. 
G. L. Adamson. There are about 50 lights running at present, driven 
from the main engine. 

North Walsham.—The District Council has appointed a 
Committee to consider the advisability of lighting the town by elec- 
tricity instead of gas. 


Pembroke.—The suggestion of Mr. Baker, of Llanelly, 
re lighting the town electrically, is under consideration. 


Peterborough,—The Town Council last week decided to 
apply for sanction to borrow £20,000. 


Preston.—At the last meeting of the Town Council it 
was decided to accept the tender of the National Electric Lighting 
Company to erect and supply electric lamps in Church Street and 


Pitlochry.—Prof. Forbes has submitted to the directors 
of the Pitlochry Gaslight Company a report and detailed estimate of 
the cost of the pro scheme for introducing the electric light 
into Pitlochry. calculates that £4,000 would carry out the 
scheme, which provides for 3,000 lights of 16-C.P. or 6,000 lights of 
8 C.P., and states that “if the light were fully used, a charge equal 
to a rate of 28. 6d. 1,000 cubic feet of gas would yield a hand- 
some return.” Further consideration of the scheme has been deferred 
— precise terms on which the water-power can be had is ascer- 


_ Redcar.—Mr. Stacey has written to the Council saying 
that he was obliged to abandon the electric lighting scheme for want 
of local support in Redcar. 


Ripon.—The Cathedral authorities have decided to post- 
pone the settlement of the question of lighting the Cathedral elec- 
trically until the July Chapter meeting. A member of the City 
Council thinks this gives a good opportunity for the Council to con- 
sider the question of lighting the whole city electrically. 


» Salford.—This well laid out station is at present but very 
pa hepere. only one of the three sets of engines and dynamos, 
and but to a small — of its capacity, being used. There is 
no street lighting, and the inhabitants, at present, adopt the electric 
light but slowly ; 7d. per unit seems to bar the way to progress, and 
the Corporation, who are also interested, we believe, in the gas works, 
do not seem disposed to lower the price on the chance of getting a 
much greater number of consumers. 


Swansea.—It is stated that the report of Mr. Preece on 


the proposed triple scheme was in favour of the proposal. The poll 
of the burgesses is to be taken without delay. . 


Servia,—The Société Anonyme d’Eclairage de Belgrade 
is the name of a company which has just been formed in Brussels 
with a capital of £100,000, for ee and private lighting of the 
Servian capital. The company will take over the concession and 
plant of the Société Serbe-Francaise d’Eclairage et des Voies Ferrées. 


‘ bag nat Council has approved of the application 
of the Liverpool District Lighting C f isional orde 
subject to a certain 

Wilmslow.—A member of the Council endeavoured in 
vain to reopen the electric lighting question. It will therefore wait 
until June, the date previously arranged. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Birmingham Tramways.—The report of the Public 
Works Committee regarding the application of the Central Tramways 
Company for permission to use the overhead wire system between 
Albert Street and Nechells Park Road, a distance of about 24 miles, 
has just been issued. The Committee has considered thoroughly the 
objection to the overhead system, and recommends that the company 
be allowed to try the system on the route suggested for six months. 
The directors have concurred in the conditions prescribed by the 
Committee, and will submit them to the shareholders. By 36 votes 
to 15 the Council has adopted the Committee’s recommendation. 


Bolton and Electric Tramways.—Letters having 
been received from Mr. B. Morley Fletcher as to the adoption of the 
electric traction for the Corporation tramways, the Borough Surveyor 
and the Electrical Engineer are to prepare and present a report upon 
(1) the probable cost of the installation of the overhead electric 
driving power of the tramways; (2) the comparative working cost as 
between horse traction and electric traction ; (3) the financial position 
of the Corporation with regard to the sinking fund on the first cost 
of the permanent way of the tramways, and the additional cost of the 
overhead electric traction system; (4) the amount of the annual 
payment for sinking fund and interest combined and the rent the Corpor- 
ation would have to receive to make the new system a financial success ; 
(5) the advan the Corporation and the public might reasonably 
expect by the adoption of the electric traction, and (6) their general 

inion upon any other points a desirable to be brought before 
the Corporation on the subject, and that they be authorised to take 
such steps as they may deem necessary for obtaining the information 
requisite for the purposes of their report. 


Electricity for Railway Locomotion.—We cull the 
following from Tuesday’s Pall Mall Gazette “City Notes ”:—‘ Mr. 
Webb, the chief locomotive engineer of the North-Western, has been 
giving another hint with regard to the approaching revolution in 
railway travelling. He has informed the students of mechanics at 
Crewe that he is prepared to run electric railways; and he further 
predicts that afew years hence electric trains will travel te all the 
great centres at a speed which can hardly be realised nowadays. 
Probably no man in the kingdom knows more about railway stock 
than the locomotive superintendent of the London and North-Western 
Railway ; hence the importance of his statement. If there were 
practical difficulties in the way of the application of electricity to 
the trains, Mr. Webb ought to be acquainted with them, and the 
fact that he speaks so confidently would almost lead one to believe 
that there is no difficulty of any moment which has not been prac- 
tically overcome.” 


Electric Tram Scheme for Blackburn.—The members 
of the Blackburn Town Council have been furnished with copies of 
the Town Clerk’s (Mr. R. E. Fox’s) report to the Gas Committee 
upon the proposal of the Corporation Tramways Company, Limited, 
that the Corporation shall, upon terms to be arranged, provide at 
their own expense the necessary plant and power for working the 
Preston New Road and Cemetery routes of the tramways by elec- 
tricity. The total capital estimated by Mr. Lacey, C.E., on behalf 
of the company as being necessary for plant is £13,000, and assuming 
this to be a reasonable estimate, the Town Clerk suggests that the 
amount be paid off within 15 years, the annual interest and sinking 
fund at this rate a Se Mr. Lacey’s estimate of probable 
working expenses is embodied in the report. 

Electric Traction in Spain.—It is reported that the 
municipal authorities of Madrid are at present busily engaged in the 
consideration of the question of electric traction on the tramways in 
the Spanish capital. 

Kidderminster-Stourport Tramway,— Kidderminster 
Council has approved of this proposed scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


Interruptions and Repairs to Telegraph Cables 
and Landlines :— 
| 


6/4/93 Brest-St. Pierre—Anglo Company ... seeten 
26/10/95 —P. Q. Company ... 
19/12/95 Puerto Plata-Martinique ... ove 
24/12/95 Aden-Zanzibar 4/1/96 
2/1/96 Perim-Obock ... one 27/1/96 
13/1/96 Sierra Leone-Accra ... 15/1/96 
14/1/96 Bathurst-Sierra Leone ms ose 15/1/96 
14/1/96 Konakry-Sierra Leone ae oe 18/1/96 
15/1/96 St. Thomé-Loanda ... 26/1/96 
20/1/96 Lourenco-Marques-Duarban ... 22/1/96 
26/1/96 Aden-Zanzibar 5/2/96 
LaNDINES. 
7/1/96 Havana-Batabano ... 9/1/96 
21/1/96 Saigon- kok 23/1/96 
30/1/96 Eastern and South African Company 
announced messages between 
South Africa and Europe suffer 
about 30 hours’ delay. 
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Interruptions.—A few days since the Post Office gave 
notice of delay in telegrams to South Russia. 

Manchester Telephones.— Many of the leading residents 
are hankering after a municipal telephone exchange, and are to 
memorialise the Lord Mayor. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—March 1st. The Municipal Authorities of 
Briinn are inviting tenders for the establishment of a central station 
in the town for the generation and supply of electrical energy for 
lighting and power purposes, including that necessary for an electric 
tramway. Tenders to be sent to the Burgermeisteramt der Landes- 
hauprstadt, Briinn, Austria. 


Canary Islands.—February 29th. Tenders are being 
invited for the 35 years’ concession for the electric lighting of Sainte 
Croix de Teneriffe, Canary Islands. Tenders to be directed to the 
Ministére de la Gobernacion in Madrid, Spain. 


Eston.—May ist. The District Council invites schemes 

for lighting the district by electricity, such schemes to embrace (a) 

lan and estimated cost ; (6) annual working cost and maintenance. 
Gatiednis from the District Surveyor, Grangetown, Yorkshire. 


France.—February 13th. The General Direction of the 
French Posts and Telegraphs is inviting tenders for the supply of 500 
tons of galvanised iron telegraph wire in five lots. Tenders to be 
directed to the Direction Générale des Postes et des Telegraphes, Rue 
de Grenelle, 103, Paris. 


France.—February 15th. Tenders are invited by the 
municipal authorities of Beziers (Herault) for the concession for the 
construction and —— of a system of electric tramways of a 
total length of 8 kilometres in the town. Tenders to be addressed to 
La Mairie de Beziers (Herault). 


Hampstead.—February 12th. The Vestry is inviting 
tenders for a variety of works and materials, including the following 
items:—17. Coals and coke (including coals for electric lighting 
station). 23. Oils for machinery at electric lighting station. 24. 
Tools, implements, and other electrical engineers’ stores. 25. Carbons, 
lamps, and other stores for electric lighting station. 30. Removing 
ashes from electric lighting station. Further particulars from the 
Surveyor, at the Vestry 


Harrogate.—February 10th. The Corporation is inviting 
tenders for erection of buildings for an electric generating station. 
— from the Borough Surveyor (Mr. 8. Stead) at the municipal 
offices. 


Italy.—February 28th. Tenders are being invited by 
the Municipal Authorities of Parma, an important old town about 60 
miles from Milan, for the concession for the electric lighting of the 
public streets for a period of 15 years, commencing June, 1897. 


Rochdale,—February 12th. The Council invites tenders 


for electric lighting plant required at the sewage works, Roch Mills. 
Particulars from the Borough Surveyor. - 


CLOSED. 


Chelsea.—For wiring and fitting the additional premises 
of the Infirmary, the following tenders were sent in, and, as already 
= that of Messrs. Graham & Biddle was accepted by the 


£s. da 

Graham & Biddle .. 838 12 6 
Hollingum & Saword 345 0 0 
. Seymour .. oe ee ‘ 350 0 0 

rus ectric. ineering Com 354 1 0 

oe os an .. 3390 0 0 
Fowler, Lancaster & Co. .. -. 80714 0 
Paterson & Cooper .. os oe ee os 47 5 0 
Benham & Son ae .. 40 00 
Pettit & Hards om .. 480 00 
W. Whiteley .. Ss 49810 0 
Buckley & He 604 0 0 


Glasgow.—The India Rubber, Gutta Percha and Tele- 
graph Works Company, Limited, has secured the contract for a 
complete installation of electrical machinery for the Glasgow Subway 
Company, Limited. The contract includes 4 large high speed 
engines and dynamos, 13 electric power pumps, the lighting of 15 
stations and trains, and the supply of power for the elevators. The 
current will be supplied from the central station in Scotland Street, 
and conveyed through tunnels by means of highly insulated India- 
rubber covered cables. 


The American Institute.—Our transatlantic confréres 
can now boast of 1,000 members upon the rolls of the 
American Institute of Electrical Engineers. This total was 
reached during last month, after 12 years’ hard work. 


NOTES. 


Electricity in Medicine—Dr. Daniel, in a Lancet 
article, deals with a case of phonic spasm (or “ stammering 
of the vocal cords,” as it has been termed), which he suc- 
cessfully treated by electricity. Patient suffered from the 
complaint for over a year. It had come on gradually, and 
was at first only apparent when he spoke publicly under ex- 
citing or nervous conditions. From this, however, it became 
more and more common, till at last any duties involving 
public speaking became most difficult. In ordinary con- 
versation it was only occasionally noticeable, while singing 
could be performed without inconvenience. The patient 
described the effort to speak as being most distressing, as, 
though articulation proceeded, he was unable to produce any 
sound for an interval varying from one to two minutes. A 
careful examination with the laryngoscope revealed no abnor- 
mality of any kind, and his general condition was all that 
could be desired. He had been under medical treatment 
and tried various remedies, without, however, any, or but a 
little temporary, improvement. Dr. Daniel then decided to 


. call in the aid of electricity, and used the constant current 


for from 15 to 20 minutes every day for a fortnight, after 
which time, as progress was favourable, it was reduced to 
three times weekly. Sponge electrodes of such a size and 
shape as could conveniently be placed on either side of the 
larynx were employed, and the doctor also varied the treat- 
ment on each occasion by directing the current anterc- 
posteriorly, placing the anodal electrode over the larynx and 
the kathodal one on the back of the neck. The strength of 
the current used varied from 2 to 3 milliamperes, and the 
case was treated for nearly six weeks, a becoming 
more and more apparent. It ended happily in the dis- 
appearance of the patient’s malady, of which two months 
afterwards there had been no return. Later in the article 
the writer says that in neuralgic and other appropriate con- 
ditions he frequently obtains the best of results from the 
constant current, the only drawback being the tendency to 
irritation of the skin. This, however, varies very much in 
different individuals, and must be obviated by changing the 
position of the electrodes or reducing the current. 


Obituary.—We regret to hear that Mr. Augustus Calder, 
Metropolitan Manager of the National Telephone Company, 
died at his residence, Wandsworth Common, on 3rd inst., in 
his forty-third year, of pneumonia, following on rheumatic 
fever. Mr. Calder entered the service of the Telephone 
Company (which subsequently became the United Telephone 
Company) in January, 1880. After several years’ service in 
the West End of London—the latter part of the time as 
superintendent of the North-West District—he was, upon 
the amalgamation with the National Telephone Company, 
appointed manager of the No. 8 or Southern Division of 
London. From this position he was, in 1891, promoted to 
that of manager of the No. 1 or City Division, and after- 
wards, in 1892, became Metropolitan Manager. Whilst he 
occupied the latter post, the bulk of the work in connection 
with the metallic circuiting of the London system was carried 
out. The funeral took place yesterday afternoon at Wands- 
worth Cemetery, the general manager, and a number of the 
staff, being present. 


Autocars.—Mr. F. H. Simms, the Vice-President of the 
Motor Car Club, which has just been formed, informs us that 
his negotiations with the Imperial Institute authorities, for 
holding an International Motor Carriage Exhibition, have 
come to a successful issue. The exhibition, which will be 
held at the Imperial Institute, will comprise motor cycles 
and carriages, as well as motors and motor plants of every 
description produced by British or foreign manufacturers, 
It will open in May, and last all through the summer. 
Various horseless carriages will be shown in operation daily. 
The Motor Car Club are arranging to afford members of the 
House of Lords and Commons an opportunity of viewing 
and testing motor carriages at the Imperial Institute pro- 
bably during the present month, with a view to remedying the 
restrictions of the existing law. In regard to the Motor Car 
Club, we understand that this has been formed for the sole 
object of furthering the interests of the motor carriage move- 
ment, but no directors’ fees or dividends will be paid. 
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Personal.—On Monday, 27th ult., Mr. 8. Z. de Ferranti 
had to undergo a painful operation, but we are very pleased 
to learn, that the operation was performed with success, and 
Mr. Ferranti is regaining his usual good health as rapidly 
— under the circumstances. Perhaps those of our 
readers who have made inquiries regarding Mr. Ferranti’s 
condition, will kindly accept this notification, as Messrs. 
Ferranti inform us that it is quite impossible to reply to 
each one individually. We sincerely trust Mr. Ferranti 
will soon be well enough to resume his usual business 
activity. 

According to the London (razette, the honour recently con- 
ferred upon Mr. H. C. Fischer, of the Post Office Telegraphs, 
is in recognition of his services at various International 
Conferences. 

Mr. T. Commerford Martin, editor of the New York 
Electrical Engineer, has our sincere sympathies in his bereave- 
ment, through the death of his father, Mr. Thomas Martin, 
J.P., of Gravesend, England, which occurred last month. 

Upon the recommendation of the Lord Chancellor, Her 
Majesty the Queen has approved of the appointment of 
Roger William Wallace to the rank of Queen’s Counsel. 
Mr. Wallace has our congratulations. 


Accidents due to Gas.—The Gas World records an 
explosion of a serious character at Hyde Gasworks, Cheshire. 
A woman and child were seriously injured. 

The Board of Trade have held an enquiry into the explo- 
sion which occurred at Forfar Gasworks, when Mr. Forbes 
Waddell, the manager, and a stoker named Stark, were 
injured. 

he Gas World also records the funeral of the five men who 
lost their lives in the accident at North Shields Gasworks. 

From the Bristol Mercury we learn that an explosion 
occurred on Saturday morning last at Brechin Gasworks, 
Forfarshire, six men who were cleaning the tar from the 
hydraulic main at the time being injured, two seriously. 

he explosion ignited the works, the roof of the retort house 
being completely shattered, and many of the interior fittings 
wrecked. 

An explosion of gas occurred last week at Coalbrookdale 
Pit, near Blaina, a man being somewhat severely burned 
about the face and hands. 

Last Friday night, at Dundee, a gas explosion occurred in 
a cellar in North Tay Street, the windows of the shop above 
being smashed, and the shutters flung to the ground. 


Lectures,—At a meeting of the Birmingham Association 
of Mechanical Engineers, held on Saturday last, a paper was 
read by Mr. W. J. Talbot on the “ Electric Lighting of 
Large Works.” 

A few days since Mr. J. L. Guy delivered a lecture at 
Dorchester on “ Electricity,” simple experiments being shown. 

On Saturday last, before the Middlesbrough and District 
Association of Foreman Engineers and Mechanical Draughts- 
men, at Middlesbrough, Mr. J. E. Stead lectured on “ Edison 
and his work.” 


An Electric Railway for this Year's Exhibition.—It 
is stated that among the additional attractions at Earl’s 
Court promised by Mr. Imre Kiralfy, is an elevated railway, 
constructed to carry 1,536 persons per hour, which will convey 
passengers from each of the five entrances over all portions of 
the spacious grounds, and to the principal points of interest 
about them. The railway will be equipped with 16 carriages, 
propelled by electric motors. 


Appointment Vacant.—From our “ Official Notices’? 
it will be seen that the Edinburgh Corporation is advertising 
for a resident electrical engineer at a salary of £400 per 
annum, to fill the vacancy caused by the resignation of Mtr. 
Monkhouse, to which we referred last week. 


Electricity in Smelting Ores.—An Indian exchange 
alleges that the opinion has been expressed by a number of 
European experts, that heat generated by electricity would 
not be suitable for smelting the usual class of ore found in 
the Straits. 


Institution of Mechanical Engineers.—At the annual 
general meeting held. last week, the president, Prof..A. B. W. 
Kennedy was in the chair. The report of the Council stated 
that at the end of last year the number of names in all classes 
on roll of the Institution was 2,270, as compared with 2,222 
at the end of the previous year, showing a net gain of 48. 
During 1895 there were added. to the register 157 names, 
against which the loss by decease was 25, and by resignation 
or removal, 84. The repeal of existing statutes, so far as 
they operated to prevent mechanical locomotion upon 
common roads, apart from traction engines, formed the sub- 
ject of a memorial to Mr. Chaplin, President of the Local 
Government Board, which was signed by many of the 
members attending the autumn meeting of the Institution. 
Should the appeal prove successful, the Council were sanguine 
enough to anticipate with confidence the speedy development 
of a branch of mechanical engineering, which might even 
call forth an amount of enterprise exceeding anything that 
has yet arisen in connection with the remarkable rapid 
growth of the cycle manufacture. The President, in 
moving the adoption of the report, informed the members 
that at the last meeting of the Council it was resolved that 
Prof. Unwin should be asked to accept the honorary life- 
membership of the Institution. Prof. Unwin represented, 
—- in a degree unequalled by any other member of the 

nstitution, a combination of practical engineering know- 
ledge and experience and scientific attainments. Prof. 
Kennedy vacated the president’s chair, which he had filled 
for two years, and was succeeded by Mr. E. Windsor 
Richards, the newly-elected president. : 


Niagara—Buffalo Transmission.—A writer in the New 
York Electrical Engineer is responsible for the statement that 
the Niagara Falls Power Company, on January 14th, accepted 
the grant approved by Mayor Jewett on December 16th last. 
It is therefore to be concluded that, within a year or so, elec- 
tric current, generated by the Niagara Falls, will be trans- 
mitted to Buffalo for lighting and power purposes. The 
contract entered into, which covers a term of 66 years, re- 
quires 10,000 H.P. to be furnished on or before Jane 17th, 
1897, and an additional 10,000 H.P. per year for four years 
thereafter. No price has been set for the power delivered at 
Buffalo, the company having taken the stand that the actual 
cost of transmission was not exactly known. 


The L.E.E, Presidential Address.—With further refer- 
ence to Dr. John Hopkinson’s presidential address, it is 
perhaps a matter of surprise that no reference was made by 
any of Mr. Desmond Fitzgerald’s old pupils to the method 
of teaching electrostatics which he has so long advocated, 
and which he adopted at the Hanover Square School. This 
consisted simply in pointing out that all the formule appli- 
cable in electro-dynamics are applicable also mutatis mutandis 
to electrostatics, and in giving a sufficient number of exem- 
plifications of the fact. When this is done it becomes com- 
paratively simple. 


Electric Traction and the Copper Market.—A Finan- 
cial News leader on the “ Copper Market ” contains a para- 
graph to the effect that Mr. Hamilton Smith, in his recent 
report on the Anaconda Mine, expressed himself as feeling 
rather optimistic about the demand for copper for the next 
two or three years, owing to the development of electric 
traction, and for other reasons ; and, as his opinion is shared 
by other experts who are thoroughly conversant with the 
movement of the metal, the general belief appears to be in 
favour of a higher rather than a lower range of prices. 


British Association, 1897.—A Colonial weekly pub- 
lished in London says that the prospect of a visit from the 
Prince of Wales to Canada is most enthusiastically received 
in Toronto and other parts of the Dominion, and although 
no formal invitation has yet been sent, the Prince is stated 
to have expressed appreciation of the kindly feeling that 
exists. The same journal is responsible for the statement 
that “it has been hinted in some quarters that His Royal 
Highness might be induced to accept the position of Presi- 
dent of the British Association for 1897.” 
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A Systematic Arrangement of the Elements,—In the 
Zeitschrift fiir Anorganische Uhemie there is a paper by 
Julius Thomsen which is of some interest to those of our 
readers who are watching the steady, though gradual, 
approximation and identification of chemical and electrical 
truths. The author arranges the elements in ascending order 
of the atomic weights in three main groups, of which the 
first contains two series of seven elements, the second two 
series of 17 elements, and the third 31 elements. Hydrogen 
stands by itself. Electro-positive elements are at the one 
end of each of the four smaller series, and electro-negative 
elements at the other. The new arrangement, amongst 
other things, serves to show relationships between the elements 
beyond those shown by the ordinary periodic scheme. The 
original paper may be consulted in the Zeit. Anorg. Chem., 
ix., pp. 190—193. 


The Institution of Civil Engineers.—At the meeting on 
Tuesday, it was announced that during the year 14 associate 
members had been transferred to the class of members, 15 
candidates had been admitted as students, and that the 
monthly ballot resulted in the election of 10 members and 
40 associate members. On Tuesday next, 11th inst., a paper 
will be read on “The Manufacture of Aluminium by Elec- 
trolysis, and the Plant at Niagara for its Extraction,” by 
Mr. Alfred Ephraim Hunt, M.Inst.C.E. 


A Contradiction.—We are informed that the statement 
which has appeared in several papers, to the effect that a 
man has just died at University College Hospital from 
injuries received at the St. Pancras electric l'ghting works, 
is incorrect. The Vestry knows nothing of the reported 
occurrence. ‘ 


The Institution of Electrical Engineers.— On Thurs- 
day, February 13th, the discussion will be continued on 
“The Electric Wiring Question,” by F. Bathurst, associate ; 
“Concentric Wiring,” by Sam Mavor, member. 


The Northern Society of Electrical Engineers. — At 
the Palatine Hotel, Hunt’s Bank, Manchester, on Monday 
next, February 10th, a paper on “ The Paralleling of Alter- 
nators” will be read by Robert Hammond. 


Board of Trade Regulations.—The Board of Trade 
has now issued copies of the model electric lighting regula- 
tions which it proposes to adopt. We shall print the regu- 
lations next week. 


Society of Arts.—On Monday next, February 10th, at 
8 p.m. the fourth of the series of Cantor Lectures on 
“ Alternate Current Transformers,” will be delivered by Dr. 
J. A. Fleming, F.R.S. 


The Institution of Junior Engineers.—On Friday 
evening next, February 14th, at 8 p.m.,a paper on “ The 
Stability of Tall Chimneys” will be read by Mr. F. J. 
Bancroft, B.Sc., member. 


NEW COMPANIES REGISTERED. 


Daimler Motor Company, Limited (46,564).—This 
company was registered on January 17th with a capital of £100,000 
in £10 shares, to adopt an undetailed agreement, and to carry on 
business as electricians, motor manufacturers, cycle makers, mecha- 
nical engineers, machinists, fitters,and founders. The subscribers 
(with one share each) are:—J. T. Higginbottom, 7, Florence Street, 
Islington, clerk ; W. Tees, 31, Ryland Road, N.W., clerk; E. Richards, 
12, Bradgate Road, Catford, gentleman; H. Mobbs, 159, Fore Street, 
Edmonton, stationer; J. Herbert, 20, Bucklersbury, E.C., litho- 
grapher; J. F. Vickery, 40, Burgoyne Road, Harringay, clerk; P. 
Smith, 124, Calabria Road, Highbury, architect. The number of 
directors is not to be less than three nor more than ten; the subscribers 
are to —— the first; remuneration as the board may decide. 
Registered by J.B. Purchase, 11, Queen Victoria Street, E.C. 


Electrical Appliances Syndicate, Limited (46,620).— 
This company was registered on January 23rd with a capital of 
£2,000 in £1 shares, to acquire, develop, turn to account, work, deal 
with and sell, patents, patent rights and inventions relating to elec- 
trical appliances. The subscribers are :—J.T. Hamilton, 23, High 
Street, Southampton, Esq., 200 shares ; J. G. W. Aldridge, 9, Victoria 
Street, S.W., engineer, one share; R. B. Morris, 27, Bramham 
Gardens, S.W.,,Esq., 200 shares; W. F. Hamilton, 38, Christchurch 
Road, 8.W., Esq., 200 shares; K. G. Metcalfe, 97, Lansdowne Road, 
W., barrister, one share; H. Knight, 297, Compton Buildings, E.C., 
clerk, one share; D. Davies, 23, Conewood Road, Highbury, clerk, 
one share. Registered, without articles of association, by D. Davies, 
14, Old Square, Lincoln’s Inn, W.C. 


“Kuma,” Limited (46,598).—This company was regis- 
tered on January 22nd with a capital of £10,000, in £1 shares, to 
acquire, manufacture, and deal in a certain plastic material known as 
“Kuma,” to adopt a certain agreement, and to carry on the business 
of plastic material manufacturers, chemical manufacturers, elec- 
triciane, electrical supply makers, &c. The subscribers (with one 
share each) are:—H. J. Thorne, 76, Graham Road, Hackney, clerk ; 
C. A. Hamilton, 40, Great Western Road, W., clerk; 8. Higham, 73, 
Amberley House, Norfolk Street, W.C., artist; W. F. Young, 35, 
Burnt Ash Road, Lee, architect; W.C. Nettleship, 80, Pekin Road, 
Poplar, clerk; W. Bennion, 67, Southampton Row, W.C., contractor ; 
A. Green, 41, Oakley Road, Canonbury, clerk. The number of direc- 
tors is not to be less than three, nor more than five. Qualification 
50 preference or 500 ordinary shares. Registered by Leighton and 
Savory, 2, Clement's Inn, W.C. 


Armstrong Pozzuoli Company, Limited (46,622).— 
This company was registered on January 23rd with a capital of 
£185,C00, in £10 shares, to acquire the branch in Italy of the business 
of Sir W. G. Armstrong, Mitchell & Co., Limited, to enter into a 
certain agreement, and to carry on the business of hydraulic, elec- 
trical, and general engineers, ordnance, gun, and torpedo makers, 
contractors, shipbuilders, repairers, and owners, machine and engi- 
neering tool makers, &c. The subscribers (with one share each) are: 
Lord Armstrong, Cragside, Rothbury, Northumberland; W. Noble, 
Jesmond Dene House, Newcastle, late captain R.A.; H. Rendal, 
Elswick Works, Newcastle, engineer; J. Vavasseur, Blackheath Park, 
8.E., engineer; H.C. S. Dyer, Condercum House, Newcastle, colonel 
R.A.; H. F. Swan, North Jesmond, Newcastle, shipbuilder; P. Watts, 


. Newbiggin- by-the-Sea, Northumberland, architect; 8. W. A. Noble, 


Elswick Works, Newcastle, engineer. Sir W. G. Armstrong & Co., 

Limited (a company now in course of formation), are to be the 

managers, and until such incorporation the old company shall be the 

oa. Registered by Crossman & Prichard, 16, Theobald’s Road, 
C. 


Sir W. G, Armstrong & Co., Limited (46,687).—This 
company was registered on January 31st with a capital of £4,000,000, 
divided into 200,000 £4 per cent. cumulative preference shares of £5 
each, and 3,000,000 ordinary shares of £1 each, to acquire the busi- 
ness of Sir W. G. Armstrong, Mitchell & Co., Limited (incorporated 
in 1882), to adopt a certain agreement, and to carry on the business 
of hydraulic, electrical, and general engineers, makers of ordnance, 
torpedo makers, contractors, shipbuilders, repairers and owners, 
machine and engineering tool makers. The subscribers (with one 
share each) are:—Armstrong, Cragside, Rothbury, Northumberland, 
peer; A. Noble, K.C.B., Jesmond Dene House, Newcastle; H. O. 
Rendel, Elswick Works, Newcastle, engineer; H.C. S. Dyer, Con- 
dercum House, Newcastle, Colonel ; S. W. A. Noble, Elswick Works, 
Newcastle, engineer; B. E. Arkwright, Elswick Works, Newcastle, 
engineer; J. H. B. Noble, Jesmond Dene House, Newcastle, barrister ; 
W. D. Cruddas, Elswick Works, Newcastle. The number cf directors 
is not to be less than five nor more than 15; qualification, £2,000; 
remuneration, £400 each per annum, and £50 each per annum for 
every 1 per cent. in the dividend above 10 per cent. on the ordinary 
= Registered by Crossman and Prichard, 16, Theobald’s Road, 

Cc. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chelmsford Electric Lighting Company, Limited 
(36,124).—This company’s annual return was filed on December 24th, 
when 7,500 preference and 2,378 ordinary shares were taken up out 
of a capital of £10,000 in #1 shares (7,500 preference). The full 
amount has been called, and the whole sum (with the exception of 
£7) has been received. 


California Gas, Water, and Electric Light Company 
Syndicate, Limited (35,369).—This company will be dissolved by 
having its name struck off the register, unless the statutory returns 
are speedily forthcoming. 


Carbon Battery Company, Limited (37,254).—This 
concern also has failed to file the necessary returns, and has left its 
registered office. It will probably be dissolved. 


Dalziel’s News, Limited (41,502)— The registered 
office of this company has been removed to 15, Moorgate Street, 
London, E.C.. by notice filed December 2nd. 


Charles Churchill & Co., Limited (29,931).—This 
company’s annual return was filed on November 28th. The capital 
is £6,000 in 140 £25 preference and 50 £50 ordinary shares; 140 
preference and 40 ordinary shares have been taken up, and 50 prefer- 
ence and 40 ordinary issued as fully paid. £2,250 has been called 
and paid on 90 preference shares. 


Morecambe Electric Light and Power Company, 
Limited (34,488).—This company’s annual return was filed on 
December 13th. The capital is £15,000, in £1 shares (50 founders’) ; 
6,709 ordinary and 50 founders’ shares have been taken up, and 761 
ordinary issued as paid; £1 per share has been called on 5,948 
ordinary and 50 founders’; and £6,009 15s. has been paid; £11 15s. 
has been paid on 116 ordinary, and two founders’ shares forfeited. 


Electric Fittings, Hiring and Maintenance Com- 
pany, Limited (35,551).—This company’s annual return was filed 
on mber 30th. The capital is £200,500, in 40,000 £5 ordinary 
and 500 £1 founders’ shares. Seven shares have been taken up, but 
nothing has been called. 
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Economic Electric Specialty Company, Limited 
(41,561).—This company’s annual return was filed on January 9th, 
when the capital of £50,000 in £1 shares was fully taken up, and 
49,993 shares issued as paid. £4 has been paid on the rest, leaving 
£3 unpaid. 


Electric Ozone Syndicate, Limited (44,660).—This 
company’s statutory return was filed on January 9th. Seven shares 
have been taken up out of a capital of £12,000 in £10 shares, but no 
calls haye been made. 


Okonite Company, Limited (31,782).—This company’s 
annual return was filed on January 7th. The capital is £340,000 in 
£10 shares (17,000 preference). All the ordinary, and 16,995 pre- 
ference shares have been taken up, and 11,332 shares have been issued 
as fully paid. £10 per share has been called on the rest, and 
£225,665 has been paid, leaving £1,015 in arrears; £5 has been paid 
on five forfeited preference shares. 


Electric Meter Company, Limited (31,096).—This 
company’s annual return was filed on January 8th. The capital is 
£50,000, in £10 shares, and 2,007 of these have been taken up. 2,000 
are considered as paid, and £10 per share has been called on the rest. 
£30 has been paid, and £40 is outstanding. 


Electric Sign and General Advertising Company, 
Limited (45,610).—This company’s statutory return has just been 
filed. The capital is £5,000, in £1 shares, and 2,000 have been taken 
up. 1,000 have been issued as paid, and £1,000 has been paid on the 
rest. 


Portable Electric Lamp Company, Limited (45,052). 
—This cow cany’s statutory return was filed on January 18th. Seven 
shares have been taken up out of a capital of £50,000 in £1 shares, 
and £7 has been paid. 


Phebus Electric Battery Syndicate, Limited 
(44,774).—This company’s statutory return was filed on January 
20th, when 492 shares were taken up out of a capital of £3,000 in 
£1 shares. £1 per share has been called, and £428 15s. has been 
paid, leaving £63 5s. in arrears. 


Pioneer Electric Carriage Company, Limited (39,009). 
—This company’s annual return was filed on January 4th. The 
capital is £20,000, in £50 shares, and 64 shares have been taken up. 
The full amount has been called, and £2,200 has been paid, and £980 
has yet to be sent in. 


Pacific and European Telegraph Company, Limited 
(36,683).—This company’s annual return was filed on December 30th. 
The capital of £100,000, in £10 shares, has all been taken up, £4 per 
share has been called, and £40,000 has been paid. 


CITY NOTES. 


St. James ana THE fluctuations in this company’s affairs were 
Pall Mall shown in our issve of January 24th, by means of a 
Electric Light table of dividends. We have taken the trouble to 


Company. supplement the figures then given, and they are 
as follows :— 
1991. 1992, 1893. 1894. 1895. 
84 44 64 73 


It would be difficult to find a clearer indication of the varying 
fortunes of the company than a consideration of the dividends for 
five years. When the company commenced operations, they had 
things all theirown way; but a combination of circumstances, com- 
petition being an important factor, affected the earning capacity of 
the company for a considerable time. It was impossible to feel, how- 
ever, that the depression in the company’s affairs was more than 
temporary, and we are pleased to notice that the company’s position 
at the present moment is as good as ever it was. 

It is as well to give the directors’ opinion of the company’s position, 
and the following are extracts from the report :— 

“ The business shows a steady increase, and the position of the com- 
pany has been considerably strengthened during the past year. 
building extension in Carnaby Street has been completed, and the 
station equipped with its full plant, and the working of this and of 
the supply generally has proved most satisfactory. The actions in- 
stitu by the Attorney-General on behalf of the parish, and by 
the Windham Club, alleging nuisance from the plant at Mason’s Yard 
station have been arranged. The directors have disposed of the 
greater portion of the engine plant at Mason’s Yard station, and are 
replacing it by machinery of a similar description to that in use at 
the Carnaby Street station, and it is believed that the alterations have 
had the effect of putting an end to the annoyance complained of. 
The exceptional expenses incurred in the actions, and by the conse- 
quent change of machinery, have been charged to revenue. Certain 


negotiations have been in progress between the directors and holders 
of founders’ shares, with a view tothe consolidation of interests, but 
no definite arrangement has been arrived at. In the month of Novem- 
ber, in accordance with the intimation given in the report of last 
year, a further issue of £20,000 debenture stock was made to the 
shareholders at 24 per cent, premium, making a total of £50,000 


already issued. The net earnings of the my end during the past 
year have amounted to £14,580 7s. 9d. Of this sum, £5,498 was 
distributed in July last in payment of an interim dividend at the 
rate of 4 per cent. per annum for the half-year ending June 30th, 
1895, on the ordioary shares, and of 7 per cent. per annum on the 
preference shares. The balance, £9,082 7s. 9d., together with 
the undivided profit of £95 3s. 7d. from last year’s account, 
leaves £9,177 11s. 4d. now to be dealt with. The directors 
propose to divide this amount as follows:—(a) By payment 
of a dividend at the rate of 7 per cent. per annum on pre- 
ference shares for the second half of the year, £3,500; ?) By 
payment of a dividend at the rate of 104 per cent. per annum for the 
second half-year on the ordinary shares, making, with the interim 
dividend paid in July last, a total distribution of 7} per cent. forthe 
year, £5,244 15s. ; (} By paying a dividend of £2 193. 6d. share 
on the founders’ shares, £297 10s.; (¢@) Amount to be carried forward 
to ordinary shareholders’ undivided profit account, £134 13s. 3d.; (e) 
Amount to be carried forward to founders’ undivided profit account, 
13s. 1d.; total, £9,177 11s.4d. Having been appointed Chief Sec- 
retary for Ireland, the Right Hon. Gerald W. Balfour, M.P., resigned 
his seat on the board to the regret of his colleagues. Mr. 
Walter Leaf has been elected a director during the year, and in 
accordance with the articles of association he now retires, but, being 
eligible, offers himself for re-election.” : 

A comparison with last year’s account will be instructive. The 
present report shows that the net earnings of the company for 1895 
are £14,580; during 1894 the earnings were £13,468, or £1,112 less. 
But the expenditure for 1895 is £25,745, against £23,419 for 1894, 
that is with an increase in the revenue of £1,112, there is an increase 
in the expenditure of £2,326. The items in the report, however, 
explain this fact to some extent, there is an increase in legal expenses, 
rents, rates, and taxes are higher, and repairs and maintenance of 
mains are considerably in excess of last year. The changes that have 
been necessitated in the company’s system is no doubt responsible 
for this. The capital of the company now stands £20,000 higher 
than last year, but the additional capital is part of a debenture issue 
of 23 per cent. 

The following table gives the cost per unit :— 

1993. 1994. 1895. 
Total capital invested ... «. £211,029 £230,000 £250,000 


Number of units sold ... 1,211,451 1,569,884 1,846,064 
Number of lamps connected ... 60,037 75,217 -- 
Revenue from sale of current... £29,760 £35,829 £40,670 


Net revenue... £13,468 £14,580 
Average price obtained per unit _ _ 5°29d. 
Cost of Production. 2 2 4 Per unit. 

Coal 4,546 0 0 “59d. 

Oil, waste, water, and engine room 728 00 “09d. 
stores 

Salaries and wages at generating } 4,510 0 O 59d 
station 

Repai d inte f build- Yorks’ 
qpairs and maintenance of build’) 9,085 0 0 {Works 

Rates andtaxes.. .. 1,995 0 0 *27d. 


Management expenses, directors’ re- 
muneration, salaries of 
engineer, secreta clerks. 
stationery and atten, general 6,433 0 0 84d. 
establishment charges, auditors, 
law charges, and insurance 


Depreciation of buildings and plant F 
account .. os ee os ee } 3,943 0 0 51d. 
Renewal fund account .. 


Total £25,220 


> 
w 


Average price 
Revenue, £ obtain 


per unit. 
Bysaleof current .... 41,583 0 529d. 
Meter rents 1076 0 0 
Sale of lamps... oe oe ae 
Total £42,659 0 O 529d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 2'68d.; works’ cost, 1°67d. 


Hull Tue accounts of this undertaking present satis- 
Corporation factory features, similar to those we noticed last 
Accounts. year. After providing £1,250 11s. 2d. for interest, 
and placing £1,113 aside to the loan account, there is a profit left of 
£1,263. It is not quite as good as last year, when £1,893 represented 
the total profit for the year, but there has been an increase in some 
of the working costs. The most serious increase is in the item of 
repairs and maintenance, which stands at £586 14s. 1d., against 
£189 12s. for last year. Apparently accumulators and accessories 
have needed some special outlay during 1895, the amount spent on 
these alone being £417 11s. 5d. Coal and other items show a slight 
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decrease, and the result is that the total costs come out at 2°69d., 
against 2°83d. for 1894. 

1893. 1894. 1895. 
Total capital expended +» £82,818 £39,031 £45,429 


Number of units sold... sae 74,600 163,357 246,277 
Number of lamps connected ... 8,035 14,200 — 


Revenue from sale of current... £2,211 £4,601 £6,066 

Net revenue eee eee eee toe £2,944 = 

Average price obtained per unit 59d. 

Cost of Production. «a Per unit, 

Coal 643 0 0 "62d. 

Oil, waste, water, and engine room 112 0 0 ‘lid. 
stores 

Salaries and wages at generating { 642 0 O 62d 
station 

Ratesandtaxes.. .. . 144 0 0 “14d. 


Management expenses, directors’ re- 
muneration, salaries 
engineer, secretary, clerks, &c. . 
stationery and printing, general 631 0 0 61d. 
establishment charges, auditors, 
law charges and insurance 


Depreciation of buildings and plant } 


account .. oe 
Renewal fund account .. ee = 
Total £2,779 0 G 269d. 
Average price 
Revenue. obtained 
per unit, 
Bysaleof current .. .. .. £6,066 0 59d. 
Meter rents 193 0 0 
Sale of lamps... on _ 
Total £6,259 0 O 59d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 2°69d.; works’ cost, 1°94d. 


The Anglo- ConsIDERING the recent strained relations between 
American Tele- this country and America during the past month, 
graph Company’s and the wide interest aroused in both countries, it is 
Report. not surprising that the receipts of the American 
cable companies should have been very much increased. How much 
the political tension had to do with the additional traffic it is difficult 
to say, but there is little doubt that the inflation of receipts shown 
in the present balance-sheet of the Anglo-American is to a great 
extent due to President Cleveland’s famous message, and its results. 
At any rate, it would not be unjust to assume that they do not repre- 
sent normal conditions. The total receipts from July 1st to December 
31st, 1895, including the balance of £831, amounted to £165,589. 

The report states that “the traffic receipts show an increase of 
£15,764, as compared with the corresponding period of last year. 
The total expenses of the half-year, including the repair of cables, 
&c., a8 shown by the revenue account, amounted to £54,795 10s. 1d., 
being a decrease of £1,056 8s. 4d. The directors, under the powers 
conferred upon them by the articles of association, have, before 
declaring the net profits, set apart the sum of £12,000 to the renewal 
fund, leaving a balance of £98,794 0s.11d. Interim quarterly divi- 
dends of 10s. cent. on the ordinary stock, and £1 per cent. on the 
— stock, were paid on November Ist last, absorbing £35,000, 

ving a balance of £63,794 Os. 11d., out of which the directors 
recommend the proprietors to declare final dividends of 18s. per cent. 
on the ordinary stock, and £1 16s. per cent. on the preferred stock, 
amounting to £63,000, making a total distribution for the year ended 
December 31st, 1895, of £2 9s. per cent. on the ordinary stock, and 
£4 18s. cent. on the preferred stock, leaving £794 0s. 11d. to be 
carried forward to the next account. The company’s repairing ss. 
Minia has been ot during the past half-year in the repair of 
the 1873 cable, broken off the Coast of Ireland, and of three cables 
between Newfoundland, Cape Breton, and the United States. She 
has also been employed by the Direct United States Cable Company 
for the repair of cables belonging to that company, the payment for 
which appears in the revenue account. Proceedings in the French 
lawsuit are still pending. In accordance with the articles of associa- 
tion, two directors of the company, Francis A. Bevan, Esq., and 
William S. Cunard, Esq., retire at this meeting, and, being eligible, 
offer themselves for re-election. Mr. Joshua Dean and Mr. John 
Gane, F.C.A., the auditors, retire, and offer themselves for re-election.” 


That is the complete story, and not half a bad one. But, as we 
have already pointed out, it is an ill wind that blows no good, and 
the Anglo-American Company have reaped some satisfactory result 
from the state of political stress. It is as well to bear in mind, how- 
ever, that the increase of £15,764 over a period which was marked 
by a decrease of £6,948. Still, a most important feature is, that the 
working expenses are more than £1,000 less than that period. At the 
beginning of last year, when reviewing the position of the company, 
we gave a table showing the receipts of the company for several 


half-years. We have repeated this table, with the addition of the 
two last half-years :— 


Total 


receipts. | Increase. Decrease. | 

| | £ £ 
1890 (January to June) ... | 152,939 | 2,025 53,495 
1890 (July to December) ... 161,986 3,027 i 56,142 
1891 (January to June) ... 139,184 | 8,432 54,657 


1891 (July to December) ... 164,121 6,157 | ... | 63,507 


1892 (January to June) ... 147,818 | 10,035 59,364 
1892 (July to December) ... 164,365 ae 4,670 59,628 
1893 (January to June) ... 148,185 367 60,182 
1893 ty uly to December) ... | 151,095 -- | 8,498 59,252 
1894 (January to June) ... 135,390 ons 16,791 55,716 
1894 (July to December) ... 148,837 se 6,948 55,851 
1895 (January to June) .. 141,715 9,382 ove 55,384 


1895 (July to December) ... 165,589 15,764 795 


The unsettled French law suit is the King Charles’s head of this com- 
pany’s reports; it crops up with monotonous regularity, and the last 
report gives no indication that a settlement is near. 


The Cuba Submarine Telegraph Company, Limited, 


Tux directors’ report for the half-year ending December 31st, 1895, 
to be presented at the ordinary general meeting on February 12th, at 


.12 o’clock noon, says that from the balance-sheet and accounts it will 


be seen that the gross receipts amount to £25,663 16s. 11d., and the 
gross expenditure to £6,084 14s. 4d., leaving a sum of £19,579 2s. 7d., 
which, added to the balance of £3,539 193. 10d. brought from the 
last account, leaves £23,119 2s. 5d. at the credit of revenue account. 
The sum of £10,000 has been added to the reserve fund, which now 
stands at £120,000. The dividend on the preference shares will 
absorb £3,000, and leave £10,119 2s. 5d., out of which the directors 
recommend the payment of a dividend on the ordinary shares 
at the rate of 8 per cent. per annum, free of income-tax, the 
balance, £3,719 2s. 5d., being carried forward to the current 
half-year. The main cables have continued in good order through- 
out the half-year, but during the present month the Cienfuegos- 
Santiago 1875 cable has broken down and been repaired by Mr. Keith. 
In consequence of the insurrection in Cuba, which still continues, the 
Spanish Government suggested to the company to connect the town 
of Manzanillo with one of the two existing cables running from 
Cienfuegos to Santiago ; but as these cables were laid in 1875 and 
1881, respectively, the board considered it undesirable to disturb 
them. Further proposals then followed from the Government, 
resulting in the company obtaining a concession to lay a cable between 
Cienfuegos, Casilda, Tunas, Jucaro, Santa Cruz, and Manzanillo, with 
a subsidy of £2,000 per annum, from January Ist, 1896, till 
August 27th, 1910, which is the date when the original concession 
expires. This cable has been successfully laid by the contractors, 
and duly taken over by Mr. Keith on behalf of the company. It is 
about 300 nautical miles in length, and the directors trust it will not 
only prove useful to the Government, but to the general pnblic. As 
the new line extends the greater part of the route traversed by the 
cables of the Cienfuegos-Santiago section, it will require only the 
laying of the short length between Manzanillo and Santiago to give a 
new line of communication between the first-mentioned points, but it 
is not proposed to do this until the failure of either of the old cables 
should render such a step advisable. The cost of the new cable— 
approximately, about £45,000—will be charged to the reserve fund 
in the current half-year’s accounts. The position of the company’s 
suit against the Spanish Government at Madrid remains the same as 
at the date of the last report. A comparative statement of traffic is 
given with the report. 


St. James's and Pall Mall Electric Lighting 
Company, Limited, 


Tue ordinary general meeting of the shareholders of the above com- 
ny was held at the offices, Carnaby Street, Golden Sqnare, W., on 
Taeeday morning, when the chair was taken by Mr. Eustace J. A. Balfour. 
The Cuargman said: Gentlemen :—Before formally proposing the 
adoption of the report and accounts, I would like to make generally 
a few references to the working of the company since last the 
directors had the pleasure of meeting the shareholders. I think we 
may fairly congratulate ourselves on the results of the year’s working. 
We propose a dividend of 74 per cent. on the ordinary shares, as 
agaiust 64 per cent. last year, and 44 per cent. the year before, and I 
am glad to see the hope I expressed last year that there would be 
something to divide amongst the founders’ shares has been fulfilled, 
and we propose a dividend of £2 19s. 6d. per share. We have in- 
creased in the year the number of lamps connected by 22 per cent., 
which is very satisfactory, and what is still more satisfactory is the 
increase during the present year. Since January lst, we have had 
application for no less than 6,000 lamps, and in aridition to that, we 
have actually increased our gross revenue in the first four weeks of 
the year by £1,200. The actions for alleged nuisance at the Mason's 
Yard Station have been arranged, but the directors arrived at the 
conclusion that it would be necessary to change the whole of the 
engines, and refit new engines of a type similar to those used at this 
station. This change was postponed as late as possible, to ascertain 
the results of experiments carried out by ourselves and other com- 
ies with the view of determining the best method of overcomi 
the difficulty and trouble. Unfortunately, no definite conclusion coul 
be come to in time to avoid legal action in the matter, and the 
directors feel satisfied that the cure must be sought in the engine 
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itself—in other words, it must not vibrate. Therefore, acting on ex- 
perience gained there, they proceeded to reduce the plant at Mason’s 
Yard Station. Last year rather more than half of the plant was sold 
at a loss of £2,000, which has been charged to the revenue of that 
year. But satisfied with the success of the new engines which have 
now been put in, the directors have now decided to sell the remainder 
of the old engine plant, and complete the equipment of the station. 
A further loss of £1,500 may be anticipated on the current year’s 
working for that. At the same time, steps had been taken 
to put a stop to any possible complaint as to the emission 
of smoke and dust from the chimneys, and we feel confi- 
dent we can carry out the works without being a nuisance 
to our neighbours. The board had made a further issue of 
debenture stock, £20,000, making up the issue of £50,000, and the 
shares had been considerably over subscribed for. The directors do not 
anticipate, unless anything unforeseen occurs, that there will be any 
necessity to raise any further capital in the current year. We expect 
an early order from the Parish of St. James’s to light the principal 
thoroughfares in the district. We expect that shortly, and are 
prepared to meet it. Last year we were able to announce the cost of 
working had been reduced by #d. a unit, and great credit is due to 
the staff for still further effecting a reduction of 4d.in the current 
year. We have made an endeavour to come to an arrangement with 
the founders’ shareholders, but unfortunately our offer, which, of 
course, was made subject to your approval, was not unanimously 
accepted. Therefore it fell to the ground. I regret to have to 
announce the retirement of my brother, Mr. Gerald Balfour, from 
the board. On his appointment as Irish Secretary, he did not feel 
justified in retaining his seat. I have again to thank Mr. Walker, 
and Mr. Dobson, and the staff, for the zeal and ability shown as in 
former years, and I think we may, unless unforeseen events occur, 
look forward to increased prosperity in the future. I beg to move: 
“That the report for the year ending December 31st, 1895, submitted 
by the directors, be received and adopted, and that the dividends 
recommended therein be declared and paid on February 14th.” 

Mr. Crark seconded the motion. 

Mr. Brown said he was in hopes that they would have come to 
some arrangement with the holders of founders’ shares. Did he 
understand that they were priceless ? 

Mr. Fry said that as one who took a prominent part in negotiating 
with the holders, he might say a few words. Unfortunately, their 
endeavours came to nothing. The proposal which emanated from 
the board he considered most fair and reasonable, and if the board had 
gone further in the matter, he felt convinced that the ordinary share- 
holders would not have consented to better terms. Unfortunately, 
there were three or four holders of founders’ shares who evidently 
thought they had a good speculation, and as they were wealthy men, 
they could not get them to alter the views they held. Nothing had 
happened since to in any way alter his opinion that the terms they 
offered were fair and reasonable, and looking at the prospects of the 
company, he thought if the holders of the founders’ shares had accepted 
the terms the board offered them, they would be certainly in a much 
better position than they were now, and if they took an estimate of 
the next five years’ progress, their position would then be much 
better than if they remained as holders of founders’ shares. Still, 
as the proprietors did not think so, they could do nothing else but 
close the negotiations. Unfortunately their articles of association 
seemed to have been drawn up in such a manner, that one individual 
founders’ shareholder could stop the whole thing. 

Mr. Brown asked whether, under those circumstances, it would not 
be better to get the articles of association altered. He thought, in 
the interests of the company, it was better that the founders’ shares 
should be bought up, and he would urge that even if a large price 
was paid, some arrangement should be 

Mr. Fry said he hardly thought the ordinary shareholders would 
give 30s. for £1. 

Dr. Wzs thought the founders’ shares were a millstone round their 
necks, and he would be glad to see the matter settled. He believed 
the life of an electric lighting company was only about 40 years, and 
then they would have to deal with the demands of local authorities 
as to the prolongation of their concession. They might demand their 
business at a price which would not recoup them for the original 
outlay of capital. Therefore he thought it would be an exceedingly 
good thing when they began to lay by such a sum as would guarantee 
to those left at the end of the time, or their representatives, an equi- 
valent for the capital expended. He hoped at the next meeting they 
would be able to congratulate the board in bringing the matter of the 
founders’ shares to a conclusion. 

The CHatrman said he was entirely in sympathy with them in 
desiring to come to an arrangement with the founders’ shareholders, 
and he thought it most important to the interests of the compary that 
they should doso. Of course, there wasa point at which the board would 
not be justified in recommending the shareholders to go beyond, and 
there was the point beyond which the shareholders would not go. In 
their opinion the offer they made reached the very utmost limit they 
reasonably could advise the sapere A shareholders to go to, and he did 
not think the shareholders, as a body, would have accepted any larger 
offer. That being so, they had arrived at the end of the matter, 
although the offer was still open to the founders’ shareholders. If 
they would meet them the board would be only too glad. For him- 
self he longed to get the agreement come to, and he should use every 
argument to arrive at that agreement. To alter the articles of asso- 
ciation required exactly the same unanimity amongst the founders’ 
shares as the acceptance of their offer, and they could not get 
any further. 

t. Brown asked what amount was offered. 

The Cuatrman read a letter, dated July 3rd, to the founders’ share- 
holders, in which 80 ordinary shares at par were offered for each 
founders’ share. 

Mr. Brown thought that an exceedingly low offer. 


The Cuarrman said the market value at that time was £150; now 
the value was about £200, and they offered £270. 
The motion was then carried. 
On the motion of the CHatrman, seconded by Mr. Fry, Messrs. 
W. Leaf and Bennett Fitch, the retiring directors were re-elected. 
_Mr. Hutcuinson proposed a vote of thanks to the chairman and 
— and also to the staff, who, he said, had done good work for 
em. 
The motion having been carried, the meeting closed. 


Giant's Causeway and Portrush Electric Tramway. 
—The report of the directors, submitted to the shareholders of the 
Giant’s Causeway, Portrush, and Bush Valley Railway and Tramway 
Company, at the annual meeting held on 30th ult., showed a con- 
siderable increase in the receipts during the past year as compared 
with those of the year 1894. In the passenger traffic there had been 
an increase in the number of first-class passengers to the extent of 
931, and an increase of 4,768 in the number of ordinary passengers, 
making a total cf 99,616, compared with 93,917 in 1894. The receipts 
had risen from £2,873 13s. 11d. in 1894, to £3,107 9s. 5d. in the 
past year. The total receipts from the revenue account were £3,156 
1s. 6d., as against £2,914 6s. 5d. in 1894. On the other hand there 
has been a considerable increase on the expenditure side of the ac- 
count, which shows a total of £2,426 5s. 2d., as against £2,189 8s. 3d. 
in 1894, There is, however, a credit balance on the result of the 
year’s working of £729 16s. 4d., as against £724 18s, in 1894. The 
total number of miles run has increased from 31,120 to 32,152, and 
the cheapness of electricity as a locomotive power is still apparent. 


National Telephone Company.—The directors have 
resolved, subject to final audit, to recommend the following divi- 
dends for the half-year ending December 31st :—At the rate of 6 per 
cent, per annum, less income-tax, on the amounts paid np on the 
first and second preference shares; at the rate of 5 per cent. per 
annum, less tax, on the amounts paid up on the third preference 
shares; at the rate of 6 S cent. per annum, free of tax, on the 
amounts paid up on the ordinary shares; carrying £35,000 to reserve 
and about £5,000' forward. The transfer books in respect of the 

reference and ordinary shares will be closed from Friday to 20th 
instant, both days inclusive, preparatory to the dividend for the half- 
year ending December 31st. The dividend warrants will be posted 
on 20th instant. 


The Edison and Swan United Electric Light Com- 
pany, Limited.—The directors have resolved that a payment on 
account of the dividend of the current year be made at the rate of 
5 per cent. per annum, less income-tax, on the “A” shares of the 
company, in respect of the half-year ended December 31st, 1895. 
This will work out as follows :—On the 89,261 partly-paid £5 shares 
(£3 paid), 1s. 6d. per share; on the 17,139 fully-paid £5 shares, 
2s. 6d. per share, less income-tax. Dividend warrants will be issued 
on the 18th inst. 


Cambridge Electric Supply Company, Limited.— 
The fourth annual general meeting of this company was held at the 
offices, Thompson’s Lane, last Friday, Mr. D. Munsey (chairman of 
the company) presiding. The directors, in their report, stated that 
the prospects of the company continued to be satisfactory, the past 
year’s profit being £1,489 8s.10d: On their recommendation a divi- 
dend of 3:; per cent. was declared. 

Great Northern Telegraph Company.—The company 
advertises a list of numbers of 100 debentures of £100 each, which 
have been drawn for payment on March Ist next. On presentation, 
these will be paid by Messrs. C. J. Hambro & Son, of 70, Old Broad 
Street, E.C. From March 1st the bonds cease to bear interest. 


Yorkshire House-to-House Electricity Company.— 
The meeting of this company was held at Leeds on Tuesday, Mr. 
Grosvenor Talbot presiding. The chairman, in moving the adoption 
of the report, reviewed the year’s progress, which was most satisfac- 
tory. He said their cost of coal per unit beat the record of any 
station in the United Kingdom. A dividend of 5 per cent. was 
declared. 

Town and Village Electric Light and Power Com- 
pany, Limited.— The prospectus has been issued of 15,440 
ordinary £5 shares in this company. We have nothing to add to 
what has appeared in the back numbers of the E:zcrricat REvIEWw 
regarding this scheme. 

Waterloo and City Railway Company.—Ordinary 
and special meetings of the shareholders in this company were held 
at Waterloo Station yesterday afternoon. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week ending 
February 2nd, 1896, were £991; week ending February 3rd, 1895, £1,021; 
decrease, £30; total receipts for half-year, 1896, £5,026; corresponding 
period, 1895, £5,020; increase, £56. 

The Direct Spanish Telegraph Company. The estimated receipts for the 
month of January, 1896, £2,578, against £1,878 in the corresponding period 
of last year. 

The Great Northern Telegraph Company. The traffic receipts in January, 
1896, were £22,400; corresponding month, 1895, £23,200; corresponding 
month, 1894, £21,000. 

The Liverpool Overhead Railway Company. The receipts for the week ending 
February 2nd, 1896, amounted to £1,044 ; corresponding week last year, £924 ; 
increase, £120. 

The Western and Brazilian Telegraph Company, Limited. The receipts for 

' the week ending Janu Sist, 1896, after deducting 17 per cent. of the 
fn receipts payable to the London Platino-Brazilian Telegraph Company 

ted, were £2,990. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
rs. 
TELEGRAPH AND TELEPHONE COMPANIES. 
| Present AME, or Dividends tor 
issue. the last three years, | ath” th, 
y. 1998. | 1894. | 1895 Highest.| Lowest 
he 173,4007| African Direct Teleg., Ltd., 4% |100/4%|4% 100 —104 —104 ‘ 
ay 1,912,8807 lo-American Teleg., Ltd. .. .. (Stock/£2118./£2 28|£2 93/47 —49 | 47 — 49 483 | .. 
n- 2,993,5607 do. 6% Pref. ... . (Stock/£5 28.|£4 48.|£4 183.) 88) | 88 — 89 | 874 
od Do. do. Defd. 8 8 78 
130,000 | Brasilian Submarine Teleg., . | 10 | 64%§| 7% 133 | 134— 14 14 13,4 
of 75,0007} Do. do. 5%, Debs., 2nd series, 1906 .. - |100}5% |5% 110 -114 [110 —114 ae 
8, Ohili Telep., Ltd., Nos. 1 to 44,000 .. 5| ... §| 28% 3i— 3 
ts 10,000,000$| Commercial Cable Oo. . 61001 7% 17% 160 —170 —170 on 
he 224,850 | Consolidated Const.and Main., Ltd. ... ... | 10/-|2%§| 14% |... 
56 16,000 | 201 8H 1 1S % | 184 | 124— 184 
re 6. 10% | 10 [10 % % |10 % | 20h— 214 | 204— 214 
c- 12,931 Direct Spanish Teleg., Ltd. ... wt = 5 4— 5 
d. do. 10% Cum. Pref. | 5 (10% (10% 10 — 104 | 10 — 1 
he 30,0007} Do. do. 44% Debs. Nos. 1 to 6,000 coe | BO] | 48% 104 —107 —107 % 
he 60,710 | Direct United States Cable, Ltd. wee | 20 | 28% 2% 9 9 9 | 
1d 400,000 | Eastern Teleg., Ltd., Nos.1t0400,000 .. ... | 10 | 64% §| 64% 162— 173 | 17 — 174 | 176 | 17 
70,000 Do. 6 % Cum. Pref. we | 101 6 HH EO % 18 — 184 | 18 — 184 | 18% 
102,1007 Do. 5 % Debs., repay. August, 1899 ... ... | 100/5% | 5 % 107 —110 105 —1(8 
re 1,297,837/ 4% Mort. Deb. Stock Red. Stock} 4% | 4% 126 —129 126 —129 | 1294 | 1274 
250,000 | Hastern Extension, Australasia and China Teleg., Ltd. 10|7%|7% 174— 18 174— 18 17§ | 174 
er 
Do. 5% (Aus. Gov. ing } 100 5% | 5% —104 |100 —104 
er 194,3007) Do. do. Bearer, 1,050—3,975 and 4,327—6,400 | 100|5% |5%j| ... —104 [101 —104 
$20,000, Do. 4% Deb. Stock ... Stock} 4% |4% | ... |129 —132 |127 —130xd 
80,6007|{ Hastern and tog Mee }100 5% 15% | .. —104 [109 —104 
107,6007 Do.- do. do. to bearer, 2,344 to 5,500 | 100|5% |5% | ... |LUL —104 —104 102 
300,0007 Do. 4 % Mort. Debs. Nos. 1 ‘to 3,000, Fed. 4% | 4% | —110 fics —108 xa]... | 
200,0007 Do. 4% Reg. Mt. Debs. (Mauritius Bub.) 1 to 6,000 |4% | —125% [112 —115% | ... 
180,227 | Globe ant Trust, Ltd. | 48%§| 48% | ... | 10 | 10 — 10h | 104 | 10 
180,042 Do. 6 % Pret. . | 10/6 %§|6% | | 164—17 | 164— 17 17 168 
on 150,000 ons> Northern Tole. Company of t Copenhagen 10 | 88% | 88% | ... | 22 — 224 | 22 — 22% 224 | 222 
of 180,0007 5 Debs. | 100| 5% | 5 % 104 —107 —107 
ne 17,000 a Teleg., Ltd. 25 |10 % |10 % 46 — 49 46 — 49 sie sos 
5. 100,0007| London Piatino-Brazilian Teleg., Ltd. 6 % Debs. . .. |100}6% | 6% 106 —110 —111 | 110 
es 28,000 | Montevideo Telephone 6% Pref., Nos. 1 to 28,000... ren §/4% 14% 2— 2 2— 2% eos vee 
4, 484,597 | National Teleph., Ltd.,1 to 484,597... %§/5% | 54% | €8 | | 
15,000 Do. 6 % Cum. Ist Pref. | 101/6% 16% | 16—18 | 16 — 18 16% | ... 
15,000 De. 6 % Cum. 2nd Pref. |6%|6% |16—17 |16—17 
119,234 Srd Pref., 1 to 119,2384/ 515% |5% | 6% — 6 
7 ee 34 % Deb. Stock Red. Stock] 34% | 34% | 34% |104 —107 (104 —107 | 106} | 1053 
171,504 Oriental . & Elec., Lt., Nos. 1 to 171,504, fully paid | ... | 42% 4- | 
at 100,0007 Buropean Ltd., 4 % Goa, "Debs, }100 4% |4% — 111 [108 —111 
3,381 | Submarine Cables Trust ... ... .. .. |Gert| ... |126 —131 —132 | 130 | 129 
Ly 146,7337 Debs. . 5 % | 5 % 90 — 95 xd/ 93 — 98 
h 15,609 West Afvioan Telog, “tia, ve we | 10] mid | nil - 64 “ 
n, 238,3007 Do. 5 % De 101 —-104 101 —104 
30,000 West Coast of America Tel, eee ee 10 nil nil 1 1 2 eee 
150,0007 Do. do. . 8% Debs., repay. 1902 | 100| 8 % | 8 % 94—99 | 94 — 99 oe pat { 
64,248 Western and Brasilian Tele, 15 | 24% | 3% 9— 9h | 94 9 
7 $3,129 Do. do. do. 5% Pref.Ord. 5% 15% | 
$3,129 Do. do. Def. Ord... «11% 3— | 3— 3 
165,2007} Do. do, do. 6% Debs.“ A," 1880 Red. | 100 | 6 % | 6 % 104 —108 —1lU6xd| ... 
206,4007, Do. do. do. do “B” do. 100|}6% |6% 104 —108 —106xd| ... 
y 88,321 | West India and Panama | 10] | 3% 1— it 14 1 
$4,563 Do. do, do, 6 % Cum. Pret. |6% 114 | 114 11 10} 
4,669 Do, do. do. 6% Cum. 2nd Pref. | | 6% 9 — 10 9— 10 
80,0007} Do, do, 5 % Debs. No.1to1800 ...|100/5% |5% 108 —111 108 —111 
10 1,777,0008| Western Union of U. 8. Tcleg., 7 % Ist Mort. Bonds _... |g1000/ 7% | 7 % 113 —118 113 —118 
to Do. do. 6% Ster. Bonds... .. | 1001/6% | 6% 102 —105 [102 —105 
w 
y ELECTRICITY SUPPLY COMPANIES. 
ld 
30,000 | Charing Cross and Strand Electy.Supply ... ...  ... 5 | 44% | 44% 52 5x 
10,277 |*Chelsea et Electricity Supply, Ltd., Ord., Nos. 1 to 10,977... 5.| 5% | 8 % 7 ma | 7 
60,000 do. 44 % Deb. Stock Red. ... |Stock| ... | ... 115 —118 (115 — 118 pe 
40,000 City of London lee. Light Co., Ltd., Ord. 40,001—80,000 | 10| | 5% 144 | 14— 15 144 | 143 
40,000 Do. do. 6% Oum. Pref., 1 to 40,000| 10/6% |6% 16} | 16 — 164 16% | 16 
300,000 5% Deb. Stock, . (iss. £126) all  |5% 15% 134 —138 (134 —1:8 1354 
1; On ani ec. Ligtg., 
10,000! Do. do. do. 6% Pret. 10| ... |. | | 11 | 21 
“4 50,000 Liverpool Electric Supply, | 58% | .. | 8 | 
49,900 litan Electric Supply, Ltd., » 101 to 60,000 | 10 | 28% 13% 11g 124 | 114— 124. | 12 
150,0007 44% first mortgage de .. | | 44% | 44% 1146-118 (115 —118 
6,452 | Notting Hill Electric its - 9 9 
19,980 | St. James’ Pall Mall ht Oo, Ltd.,Ord.,101-20,080| 5 | 44% | 64% | 73% | 82- 93 | 9 — 10 of | 98 
20,000 do. 7 % Bret, 20,061 to 40,080 9— | 9— 
; 7,900 "Westminster Supply Cor, Ord., 101 to 60,000 .. 514% 17% | 9 9— 9% | 
or 
he 
y * Bubject to Founder’s Shares, + Quotations on Liverpool Stock Exchange. 
Onless otherwise stated all shares are fully paid. 1 Dividends paid in deferred share warrants, profits being used as capita. 


Dividends marked § are for a year consisting of the Inster part of one year and the Grst part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued, 


ELECTRICAL RAILWAY, MANUFACTURING, AND UNDUSTRIAL, COMPANIES. 


| Stock Business 
Closing Closing 
Presen' Dividends for during week 
NAME, Share,| the last three years, onded 
t ‘eb. 4th, 1896. 
1898. | 1894. 1895. 1 1 1 4 | Lowest. 
90, Brush Elecl. Enging. Co., Ord., 1 to 90,000... wae | 5 28% | ... at 
90/000 Do. do. Non-cum. 6 % Pret., 1 to 90,000; | ... 1g— if 1g— 143} 
125,0002 Do. do. 44 % Perp. Deb. Stock.... Stock) 44% | 44% (112 —115 112 —115 
630,000/| City and South London Railway _... Stock) | 14% [144% | 40 — 42 40 — 42 40% | 40 
28,180 | Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 5 | 3 %§) nil oe 2— 2 2— 2% - oe 
89,261 Edison & Swan United Elec. Lgt., Ltd., A 61 } % | 5 % 1j— 12 13 
17,139 Do. do. do. “A” Shares 01—017,139 3— 4 3— 4 
100,000 Do. do. do. 44% Deb. Stock Red. ... [Stock oes 44% ... |104 —107 xd/104 —107 
110,000 | Electric Construction, Ltd., 1 to 110,000... dee nil nil §- 
12,845 Do. do. 7 % Cum. Pref., 1 to 12,845 ... 2|7%|7% 2— 2 2— 2% 
91,195 | Elmore’s Patent Cop. Ltd., 1 t0 70,000 ... =... | | mid | nit | 1 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued atl pm. ...| 2/| mid | nil. 
20,000 | Fowler-Waring Cables, Nos. 301 to 5 | nid nil 
9,6007) Greenwood & , Ltd.,7 % Cum. Pref., 1 to 9,600 . 10 | nid | ni? 94— 1 94-— 10) 
10,000| Henley’s (W. T.) Telegraph Works, Ord... 10|/5%|6% 144 | 14 
,000 Do. do. do. 7%Pref. ... «..| 100/7% 17% 154— 164 | 155-1 164 
60,000 Do. do. do. 44 Mort. Deb. Stock |S! 108 —111 108 —I111L 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. os 10 aie 10 % pe 204 — 214 214 — 224 22} 214 
200,0007 Do. do. do. 44 % Deb., 1896 | 100 % % | ... [162 —104 (103 —105 
$7,500 l Overhead Railway, Ord... | 10 | 1% | 14% | 29% | 128— 124 | 124 
10,000 Bo. do. Pref., £10 paid... ow | 10/;5% 15% |5% | 16 16 — 16} 
37,350 | Telegraph Constn. and Maintce., Ltd. sia a ve | 12 120% (20% | ... | 44 — 46 44 — 46 46 45 
150,000 do. do. do. 5 % Bonds, red. 1899 | 100;5% |5% ... —105 (102 —1C5 
54,0002 Waterloo and City Railway. Noa. 3 to 54,000, £4 paid |. | | 5— | 
¢ Quotations an Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. {Last ividend paid was 60°) for 189 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/ 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Company, Ordinary of £5 (fully paid), 
53 —63 
Electric Construction Corporation, 6 % Debentures, 97—102. 
House-to-House Company (£5 paid), 33—4} 
Do. do. 7% Preference, of £5, 77—8}. 
Do. do. 44% Debentures of £100, 110—112 


Kensington and Knightsbridge Electric Lighting Company, Limit.d, 
Ordinary Shares £5 (fully paid) 73—2; 1st Preference Oumula- 
tive 6 %, £5 (fully paid), 7—74 

Liverpool Electric Supply, £5 (fully paid), 7?—84 

London Electric Supply Corporation, £5 Ordinary, § —4. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Suaree 
fully paid, 62—73. 


Bank rate of discount 2 per cent. (February 22nd, 1894). 


REVIEWS. 


Elektro-metallurgie: die Gewinnung der Metalle unter Ver- 
mittlung des elektrischen Stromes. Von Dr. W. Borcuers. 
Zweite Auflage ; Erste Abteilung, 1895; Zweite Abteilung, 
1896. Harald Bruhn, Braunschweig. 


This is an excellent book. Without doubt it is the most 
complete and up-to-date on this interesting and rapidly pro- 
gressing art. The writer of a book on so young a branch of 
electrotechnics as electro-metallurgy, labours under consider- 
able difficulties. Many of the most recent successful pro- 
cesses are kept as trade secrets, so that outside his own 
practical knowledge, the only sources of information avail- 
able are the literature of technical journals and patent 
specifications. The great proportion of the latter, at least, 
being the productions of badly informed and sanguine 
inventors, are either impracticable or not new. Dr. Bor- 
chers has been well qualified by a 12 years’ practical expe- 
rience in the chemical and metallurgical industries to 
separate the chaff from the wheat in these latter cases, and 
though we might be inclined to think that a rather large 
proportion of thesé impracticable inventions have been 
described and criticised in this work, still, such criticisms in 
able hands may be the means of imparting a large amount 
of valuable information to the electro-metallurgist. 

Dr. Borchers adopts in this book the strictest and nar- 
rowest sense of the term, by taking electro-metallurgy to mean 
the manufacture or production of metals from their ores by 
means of the electric current, including therein both electro- 
thermic and electrolytic processes. The description of each 
— is preceded in every case by a remarkably complete 

istory of the important steps in its development. This 


will be of considerable value to intending patentees, as such 
information can usually only be obtained by laborious search. 

The first volame commences with a short introduction on 
electrolytic theory and electro-chemical calculations. The 
well known theory of electrolysis developed by Van’t Hof, 
Arrhenius, Nernst, and Ostwald, is adopted, and whatever 
may be the imperfections of this theory, it has, as a working 
hypothesis, led to some valuable results. It is to be re- 
gretted that Dr. Borchers takes the horse-power (Pferdekraft) 
as 736 watts, instead of the more common 746 watts adopted 
with us. The electro-metallurgy of the alkalies and the 
alkaline earths is then dealt with. The processes for the 

roduction of magnesinm, sodium, and aluminium, are very 
fally discussed. The difficulties to be met with in the elec- 
trolysis of aluminium are well brought out. Gratzel’s pro- 
cess undergoes damaging criticism, and Napier’s is dismissed 
with the remark that no one need be afraid of precipitating 
electrolytically either magnesium or any other metal by this 
process. The practical difficulties to be overcome in the 
electrolytic production of sodium appear to be even greater 
than in the case of magnesium, but this metal is in such 
demand as to make it worth while to reduce its cost. Dr. 
Borchers has himself elaborated an apparatus for the electro- 
lytic production of sodium, and he estimates that sodium 
can be produced electrolytically at 1s. to 1s. 6d. a pound, ?.c., 
at about one-fifth its present selling price. 

In the chapter on souiaion, the electro-thermic processes, 
such as those of Cowles, are fully described, and illustrated 
with excellent diagrams. The many attempts at the elec- 
trolysis of fused aluminium compounds are then described ; 
attempts which invariably failed till the discovery was made 
of using the electric current to effect the fusion of the electro- 
lyte, as well as the electrolytic decomposition. " 

The second volume deals with the electrolytic production 
of the heavy metals, such as copper, silver, gold, zinc, 
lead, bismuth, &c. Copper refining plant is very fully 
described, both the construction of the vats and the arrange- 


! 
! > 
% 
€ 
- 
a 
ad 
| 


VoL 38. No. 950, Fzprvany 7, 1896.] 


THE ELEOTRIOAL REVIEW. 185 


ment on the large scale, The hitherto unsuccesful attem 

at the direct production of copper from its ores are also fully 
discussed.. The two processes of leaving the metal behind at 
the anode, or dissolving it out, are discussed in the chapters 
on gold and silver, also the solution of gold by chemical 
means, and its subsequent precipitation by electrolysis of the 
metal in the solution. The other heavy metals are dealt 
with with considerable fulness. The illustrations are usually 
excellent, and when we mention that there are 188 in the 
two volumes, it is unnecessary to add that they are suffici- 
ently numerous. 

This book is not a mere compilation of extracts from 
technical publications ; the author’s organ of criticism is in 
full play throughout the book, and we doubt if many men 
capable of writing a book could be found with so extensive a 
theoretical and practical knowledge of a comparatively new 
subject. 


THE CONDUCTIVITY OF ALUMINIUM. 


An Important CORRECTION. 


Mr. ADDENBROOKE has handed us the following corres- 
pondence with regard to the conductivity of aluminium 
mentioned in his signed article last week :— 

“Referring to my article in your last number on aluminium 
I much regret to say that the enclosed letter has to-day come 
to hand from lord Kelvin, which I send on to you at his 
request. Please make the matter clear in your next issue. 


“Yours faithfully, 
“G. L. ADDENBROOKE.” 


“The University, Glasgow. 
February 1st, 1896. 


“ Dear Mr. Addenbrooke,—I have been laid up more or 
less for several weeks and have only to-day been able to look 
myself into the work on the electrical conductivity of 
aluminium, which has been going on in my laboratory, and I 
am shocked to find an absurd error in respect to specific 
gravity, gave the high result of which I told you in my 
letter of January 11th. I see now that our measurements 
give results substantially agreeing with those already pub- 
lished in the most recent text books and books of reference, 
for approximately pure aluminium. 

“Perhaps you might send this to the EnecrricaL 
REVIEW, as you included my letter of the 11th in your 
article published in its issue of this week. 


“Yours truly, 
“ KELvIn.” 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 
(Concluded Srom page 158.) 


Mr. Lanapon* said they were all indebted to the authors of the 
papers for not only having brought under their notice the special 
systems advocated in those papers, but, what was more important, 
for having raised the very important question of wiring. The 

uestion was undoubtedly of very great importance to the electric 

ghting er and anything that could be evolved from that 
discussion would be of material value to all who were concerned, and 
especially to themselves, with respect to the rules which were under 
consideration. He did not go so far as the authors in their general 
condemnation of wood casing. Wood casing had, undoubtedly, been 
of great service to the electric lighting industry in extending the use 
of the electric light, and it was a cheap means of doing so. Where 
carefully and judiciously employed, it was, in his opinion, calculated 
still to be cf considerable service. There was no question that wires 
encased in metal tubing were safer than those in wooden casing. 
Still the wooden casing lent itself very conveniently to surface 
wiring, where they had to deal with buildings which were already 


* Indicates that speakers have corrected their remarks. 


established; a room, for instance, such as that in which they were 
then met, it wouid be very inconvenient indeed, and anything but 
agreeable to the eye, to wire the surface wall with tubing. But, with 

roperly moulded casing it was different, and where the walls were 
oa and the place for the application of the wood casing suitable, a 
great deal of service might still be obtained from casing. Casing was 
cheap, and there was no law by which they might compel wiring con- 
tractors to use only certain articles; therefore the factor of cheapness 
would always enter, and hence that which is cheapest would always 
be employed to a greater or lesser extent. But there was one point 
with respect to this wooden casing which he would like to men- 
tion for consideration. The wooden casing was provided with 
two grooves, one for the positive and the other for the negative 
wite. These grooves were a certain distance apart. Now, the 
general practice was to place a screw or nail between these two 
wires. Eventually, when the insulation might become impaired these 
nails or screws would tend to assist short-circuiting at that point. In 
his opinion the use of any metal whatever between the wires in the 
casing should be most carefully excluded. A rule had been adopted 
by himself for the Midland Railway, for some time past, that where 
wires were placed above ceilings, or below floors, metal tubing should 
be employed, and the wooden casing should be only used on the face 
of walls where it was under observation ; and possibly that regula- 
tion adopted elsewhere might be of service. It occurred to him that 
this was not entirely a question of conduit or casing, but it is.one 
which has, with respect to wiring, a still more important 
side to it. He had placed upon the table samples of some 
joints recently removed from a large installation. That wiring was 


* carried out by a recognised trustworthy firm, and one which had a 


great deal of experience. A great many of the joints were dry joints, 
and he thought he might say that in every instance they were 
found to be insulated with nothing but adhesive tape. Now, if they 
met with that condition of things with a firm which carried outa 
work, not a contract, but a work paid forat prime cost, with a certain 
percentage thereon, what were they to expect on cheaper jobs, where 
there was a fixed price and whore the contractor, of course, desired 
to keep the cost within the amount of his contract. It seemed to him 
that there was the crux of the question. How were they to insist on 
or obtain a better state of things? Mr. Mavor, in his paper, if he 
remembered rightly, threw out a suggestion as to inspection 
by the fire insurance company; that the several insurance 
companies should combine together and should employ a man 
versed in the matter who should be able to give his whole atten- 
tion to it, and so exact a better state of things, or cause 
the rejection of the consumer's connection. Well, let them consider : 
could that be carried out in all towns? He was afraid it would not 
be. It was an excellent suggestion, but there were many towns 
where he feared there would be a difficulty in securing the services of 
such a man, and of course such men would require to be properly 
paid. But he would like to suggest whether it would not be more to 
the interests of the supply companies themselves to institute such a 
branch, to establish an officer competent for the duty who should be 
empowered to inspect every installation as it progressed. They 
might say the supply companies had the power now to reject any 
installation with which they were not satisfied, but the only means 
of satisfying themselves at present was by a cursory examination or 
by testing the connection. What occurred to him as desirable was 
that the supply companies should notify to intending consumers their 
desire on being called upon, to place at their service someone who 
should examine the work as it progressed, and give a guarantee of 
its satisfactory execution. That, he thought, would lead to much 
better results, and would undoubtedly enforce a more careful con- 
sideration of tenders on the part of contractors. 

Mr. H. C. Dcnovan* said that the success of electric wiring depended 
more on the mode of workmanship than on any particular system. 
Breakdowns in insulation were due, to a great extent, to neglect of 
detail. This question is a difficult one for employers, as there will 
ever be men who have no aptitude in this respect. With them it is 
an innate mental deficiency, not to be overcome by either education 
or experience. Difficulties encountered by cable companies in main- 
taining insulation in their landlines which are used to connect cable 
ends with offices would be of interest and instruction to young men 
here. Every possible cause of loss of insulation had been met with. 
In some places a land toredo had been a source of trouble. 

Mr. B. H. AntiLx* said it was fortunate for the Institution that the 
two pa on electric wiring should be before it on the same evening, 
for that rendered it easy for the members to bring the discussion to 
a much clearer focus than if the papers had been read on separate 
occasions. The impression left upon the reader was undoubtedly, he 
thought, that each author considered the scheme brought forward by 
himeelf as the only une that fulfilled the requirements of an efficient 
wiring system, and that any other scheme must be very imperfect 
indeed. The question, therefore, arose as to what course an experi- 
enced contractor was to take upon being confronted by two or more 
perfect systems of wiring. He was inclined to submit that the facts 
most clearly brought out by hearing the two papers together were 
that no one system was — in all cases, and that an experi- 
enced contractor must, and would, choose his systems of wiring as 
might best suit the local circumstances with which he had to deal. 
In this connection he might, perhaps, be allowed to draw attention 
to what he believed was the most conspicuous example existing of 
“open wiring,” viz., that which was to be found at the British 
Museum, where the wires are supported clear of the walls on insu- 
lators of porcelain. That wiring had, without question, given the 
fullest satisfaction ever since it was first put up. Referring particu- 
larly to Mr. Bathurst’s paper, he found that he deprecated the use of 
iron pipes for wiring purposes. Yet he admitted, towards the end of 
his paper, that his insulating tubes would not be efficiently protected 


against mechanical injury unless they were encl in iron or steel 
difference 


coverings. There was, so far as he could see, no real 
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between such iron covered tubes and iron pipes lined with insulating 
material. In either case, however, it would be highly improper to 
dispense with the a epee of well-insulated wire. He 
must cavil a little at e use made in that paper of 
the word “accessibility”” From a perusal of the paper, it 
would appear as if the author meant by accessibility, facility 
for renewal, for wires which were built into walls in tubes 
could only be inspected after having been drawn out of the tubes, 
and it might be considered as certain that no one would take the 
trouble to irspect periodically such a system of wires, but would only 
make an inspection after a fault had occurred and it became neces- 
sary to replace a portion of the wiring. Accessibility in such matters, 
he would suggest, really meant facility for inspection, a facility which 


rendered it possible to discover an incipient fault before it had time. 


to develop. Concerning the concentric system of wiring advocated 
by Mr. Mavor, it appeared to him that the curve which Mr. Mavor 
published with his paper was misleading. He quite saw the point 
which he (Mr. Mavor) wished to make g the irregular 
employment of “ wiremen,” but failed to see that the curve illus- 
trated it. The curve, in his opinion, only showed that a certain 
number of lamps had been connected to the Glasgow supply mains 
each month during a certain period, and did not necessarily represent 
the employment of the “wiremen” over the aame period. This 
became clear when they considered that a large installation might 
take some months to prepare, and would only appear on the curve to 
the credit of one particular month. There was one paragraph in the 
pel r referring to insulation resistance which had his full sympathy. 

. Mavor eaid: “It is of much greater consequence to obtain a 
moderately high insulation which may be relied upon to be durable 
than to have, as can easily be had in a dry building, an insulation 
resistance of many megohms, which will disappear on the approach 
of the charwoman and her wash-bucket, or is at the mercy of the first 
loose slate or leaky water pipe.” That was, he maintained, a principle 
which should be enforced not only in house wiring, in the wiring of 
ships, &c., but also in the specifications issued for the cable networks 
of central electric light tions. The practice of attempting to 
ensure good and lasting cables by specifying very high insulation re- 
sistance, defeated its own ends, Latoues a high insulation resistance, 
as was well known, could be obtained by other means than by 
quality or by thickness of insulating material. He did not wish to 
suggest that evening precise terms for a satisfactory cable specification, 
but his own opinion was that more reliance should be placed upon kind 
and quality of material and upon thickness of the insulating cover- 
ing, increasing with voltage, t upon hundreds and thousands of 
megohms. It could scarcely be insisted upon too strongly, that a 
cable having a comparatively low insulation resistance was fre quently 
a better and a more durable cable than one having a much higher 
insulation resistance ; and also that conversely a high insulation re- 
sistance was not a proper criterion as to the permanent quality of a 
cable. There was only one point more to which he wished to allude. 
There was no doubt in his mind that the form of concentric wiring 
before them that evening was, to all intents and purposes, a develop- 
ment of the single-wire system which Mr. John Raworth worked out 
many years ago in connection with ship lighting, where he used 
either the ship as return or concentric leads, such as described by 
Mr. Mavor. The experience of the last 10 years had shown the 
system to be thoroughly reliable and satisfactory. The authors were 
to be congratulated upon their very interesting res. 

Mr. A. A. CAMPBELL Swinton® said he thought the discussion on 
the papers had rather suffered from the lapse of time since the papers 
were read. Certain of the earlier speakers that evening even ap- 
peared to be unaware that any papers had been read at all. With 
regard to Mr. Mavor’s paper, he thought that some people who were 
connected with the carrying out of electric wiring, were of the im- 
pression that this concentric system, although very excellent from a 
mechanical point of view, and very suitable for watehouses and fac- 
tories, was not suitable for highly decorated houses. He must confess 
that he was somewhat of that impression himeelf until recently, but 
a few months ago he was given an opportunity by Messrs. Mavor and 
Colson, of Glasgow, to see a house where they had carried out an 
installation, in the neighbourhood of Dumbarton ; it was an exceed- 
ingly highly decorated house, and undoubtedly this system lent itself 
exceedingly well to the wiring of a house, however much decorated 
it might be. There were certain advantages in respect to having only 
one wire practically, the other being uninsulated, which enabled them 
to have exceedingly small switches, and to easily place neat switches 
on the fittings, s0 as not to be unsightly. These points were of great 
importance where decorative effect was sued. There was, how- 
ever, one great difficulty with regard to the concentric system. It 
was impossible in most cases for contractors to maintain two separate 
staffs, two separate classes of workmen. If they were going to carry 
out their work in the ordinary way with wood casing, certainly, if 
high-class work was to be done, a large portion of the staff ought to 
be of the house carpenter class; if, on the other hand, the work to 
be done was with the concentric system, they did not want car- 
penters at all, but men of the nature of a plumber’s, and men of 
the same experience were not quite suitable in each of the two 
cases. Many of the larger contractors did town house lighting. They 
really did the town wiring as a way of using up the spare time of 
their workmen when they could not employ them more profitably for 
installations in the country where plant was required. This con- 
centric system was applicable to installations where a separate plant 
was used; it was also applicable where alternating currents with a 
separate transformer were used ; but it seemed, at any rate at present, 
it was not applicable where the supply was taken from any ordinary 
continuous current systems. He had at the present moment a case 
in point of a large place near Edinburgh on which he was making a 
report with regard to proposed electric lighting. It was a question 
there whether it was to be plant, or whether the supply was to be 
taken from the Edinburgh supply. The building was exceedingly 


difficult to wire with casing ; in fact, it was almost impos- 
sible. He was quite sure the concentric system was the proper 
system to employ in that case; but, on the other hand, there was the 
question whether it would be best for that installation to have its 
own plant, or to obtain its eupply from the Edinburgh Corporation. 
Here he was met with the difficulty that the Edinburgh Corporation 
were unable to sanction the use of the concentric wiring for the 
reason that the Board of Trade would not allow them to have one of 
their conductors earthed except at the central station. If they would 
allow the conductor to be earthed at the feeding point it would meet 
the case, but they would only allow the conductor to be earthed at 
the central station, and as between the central station and the build- 
ing there was a considerable difference of potential, concentric wiring 
with the outer conductor earthed was not admissible. It appeared 
to him that where the concentric system was not admissible, wood 
casing, in the case of buildings, ~~ | answered very well. In 
the case of wires that had to be buried in wet plaster, he did 
not think wood casings were advisable, and it appeared to 
him that iron pipes were worse; he was inclined to think Mr. 
Bathurst’s tubing was an excellent arrangement for that purpose. 
With regard to what one gentleman had spoken of as to the amount 
of current that small wires could carry without danger, the same 
point was touched on in Mr. Mavor’s paper, where he mentioned that 
the same sized wire—a very wire—was carried through all the 
fittings. He (the speaker) did not think it was ly known 
what very large currents could be carried perfectly safely by quite 
small wires. He had made a few experiments in this matter, and 
found that a No. 3/22 S.W.G. wire, the ordinary sized wire used for 
lamps in insulated with vulcanised 
rubber and put in a w casing in the ordinary way, would carry 
26 amperes; after running with 26 amperes for half an hour, the 
temperature was only raised to 107° F., though the current density 
was 13,700 amperes per square inch.. He also tried a No. 3/25 wire 
for 55 minutes, and this with 26 amperes rose to 242° F., only a little 
over the temperature of boiling water. He took it to the point at 
which the temperature did not rise any farther. He also found that 
an ordinary flexible cord of 36/38 wire would carry 10 amperes, 
rising to about 150° F., or thereabouts, quite comfortably; it never 
got any hotter so long as it was straight. The current density was 
about 25,000 — per square inch. He was not advocating the 
employment of these things, but was only mentioning them, as he 
thought there was a great deal of nonsense talked on these points. 
They could not, of course, use those very high current densities, 
because of the drop in volts. He did not recommend them, but for 
small wires about half those current densities, he was quite sure, 
would be absolutely safe, so far as overheating was concerned. Of 
course, for large wires and cables the case was entirely different. 

Mr. Contert* said, having been rather sceptical about this concentric 
wiring, he had used it on two or three important installations, and 
was agreeably surprised with one or two points in connection with it. 
The first was the little difficulty in training their ordinary workmen 
to deal with the system, secondly the very cheap manner in which 
the whole job could be done. For example, a job embracing something 
like 6CO 16-C.P. lamps in a Lancashire cotton mill, cost, at an absolute 
prime cost figure, exclusive of dynamo and switchboard, something 
like 17s. perlamp. He found that — not the slightest trouble, 
that an ordinary plumber could in an hour make a joint as well 
as the trained man whom they got down to show them all about it. 
It seemed to him that there was a great deal of unnecessary prejudice 
about burying their wires in casing. A great deal was said about the 
desirability of having their wires accessible, but a great many of 
them had to live in houses still fitted with gas pipes, and he 
never yet heard of a householder who a of the inaccessibility 
of the gas pipes. As tothe difficulty of nails being driven into the 
wire, it seemed to him that with this system there would be no trouble 
at all from faults of that character. With regard to the papers 
generally, if he had had time it would have been interesting to put a 
certain number of the statements that had been made by each in 

lel columns, and he thought it would have been found that a 
e number of those statements were of a directly opposite 
¢ . For instance, Mr. Bathurst said the insurance men on the 
whole had done their work remarkably well, whilst Mr. Mavor said 
they had done it just about as badly as they knew how. So far as his 
own experience of private i ion work went the present 
insurance system was little morethanafarce. A representative of an 
insurance company mga & called upon him, and something like the 
following conversation took place: “I hear you have done an instal- 
lation for Messrs. So-and-So.” “ Yes.” ‘I wantto know something 
about it.” “ What do you want to know?” “ Well, I don’t know; 
does it conform to the Phoenix rules?” ‘ Yes,I think so.” “ All 
right ; morning! That is Fon satisfactory.” And the policy 
was endorsed. Mr. Geipel had alluded to the wickedness of central 
stations in shoving 200-volt lamps down people’s throats. He had 
been using 200-volt lamps, and he had been waiting anxiously to hear 
in what the  agrag es wickedness consisted. He never found the 
slightest trouble in keeping up the installation, and there were no 
more faults on the 200-volt circuit than on the 100-volt circuit. The 
only objections were first, that with continuous currents at 200 volts, 
an arc lamp circuit consisted of four lamps, and secondly, there 
might be a little difficulty in obtaining 7 small motors at 200 
volts for domestic purposes. He thought the two papers should 
tend to raise the standard of wiring throughout the country. Down 
in his part of the world not an uncommon price for ordinary shop 
wiring was something like 14s. per lamp, and he thought they would 
all agree that it was impossible to buy materials alone for an instal- 
lation properly carried out at such a figure as that. 

Mr. Geen, said he would like to ask whether the 17s. included 
profit, and whether it was the cost of wiring on the concentric 
system with the outer insulator. The objection to 200-volt lamps 
was purely one of economy, economy and also convenience. There 
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was the expense and trouble of lamp renewal—that' was the only 
thing. 

Mr. Contzrr* said 17s, per lamp represented a job done on Mavor’s 
concentric system, and did not include profit. 

The Cuarrnman* said as several other members wished to speak, it 
would be necessary to adjourn the discussion until the next meeting ; 
but befcre closing this meeting, he wished to say a few words upon 
the subject before them. As they knew, he had personally very 
—— views on this question, but he need not express them now. He 
had always maintained, and should continue to maintain, that when 
a man purchased a horse, he would not choose that animal except 
with special regard for the purpose to which he intended to apply 
it; if he wanted to run a race he would not buy a cart horse. In 
wiring, also, they must choose their system with a view to the pur- 
pose to which it was to be applied, and it would be ridiculous 
to put down a hard and fast rule to be generally applicable. 
In some cases one system might be perfect, in others it might 
be expensive and even unnecessary. Something had been said 
about the inspectors for the insurance companies, and he 
might give them an instance of an experience of hisown. It was 
not 80 many years ago since electric lighting was introduced 
into this country, and he was probably one of the first to bave it 
in his house. When the inspector from one of their greatest offices 
came down to see the fittings, and he (Sir David) offered to show the 
cut-outs, the inspector asked him the meaning of the word cut-out. 
When it was explained to him that the object was to prevent fire, he 
was satisfied and went away. He (the speaker) did not think any 
inspector would be eatisfied with such a brief explanation and 
examination now; they had been educated, and by. this Institution. 
The object of the Institution Rules, now being revised in the most 
thorough manner, was, not that they should be taken as examples for 
the world to follow, nor was it intended that no installation should be 
passed unless it complied with those rules, but to show what a perfect 
installation should be. He doubted if anyone could produce such a 
perfect installation, although it might be approached very nearly in 
the case of buildings of a very inflammable character. But they 
were doing a useful work in showing what could be done in excep- 
tional circumstances. The idea which householders had that every- 
thing was right when an inspector had passed a building was quite 
erroneous, because inspectors did not pretend to only 
those installations which were absolutely perfect. If the life in- 
surance companies only passed those men and women who were abso- 
lutely sound, it was quite clear that they would soon have to close 
their doors. What they had to consider was the average law of risks, 
and to assume that a certain number would die and a certain number 
would not, and that was the course which the fire insurance companies 
also bad to pursue in regard to fire risk. The chief difficulty in con- 
nection with concentric wiring, good as it might be in many cases, 
was that the householder should be a man capable of making up his 
mind in advance, since after alterations are troublesome, a very 
difficult thing to do when he had had no large experience with other 
illuminants, and could not foresee what alterations might afterwards 
be made. The insurance, which-depended so much on the question 
of wiring, and which had been so unfairly dealt with in the case of 
central stations, came very hardly on the company with which he 
was connected, where the insurance amounted to nearly a quarterof a 
million. He hoped very much that all engineers who had to do with 
central stations—and he believed every man in that Institution would 
be called a before long in some way to perform duties there—would 
join together and put up their backs and start some organisation 
which would deal in a fair way with electric lighting industries. To 
conclude, he would say that he had always “kicked” very strongly 
against outside interference, for every Englishman was accustomed to 
regard bis house as his castle, and he knew that in the case of gas or 
oil lamps, would a householder permit inspectors to come meddling 
about their rooms in all directions, not knowing whether they were 
burglars, or inspectors duly sent to dictate to them what they should 
or should not do, and he trusted that the grandmotherly legislation 
which was doing so much harm in preventing the extension of the 
electric light in England would soon be remedied. If pursued fur- 
ther, it would bring an element of fear into the house, and they 
would lose that independence which they all valued. He sincerely 
hoped they would be able to find a method of bringing about the 

class of wiring they were all anxious to secure, without inter- 
ering with the liberty of the subject. 
The discussion was adjourned until February 13th. 


MODERN APPARATUS v. EXISTING 
CONDITIONS.* 


By W. J. BUCKLEY. 


Two things are constantly changing the conditions of your plants, 
pepe the development of new apparatus, and the reduction in price 
of supplies. 

The money earning station fits its apparatus to its service, not the 
service to the apparatus. If you charge $10 a month for a 2,000 
candle-power arc lamp and your customer regards you as a robber, it 
would seem expedient to furnish either a smaller are, or a big in- 
candescent lamp service at meter rates, thus reducing the price, but 
not the proportionate profit. 


* Read at the annual meeting of the Northwestern Electrical 
Association at Milwaukee, Wis., January 15-17th, 1896. 
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A big cut in your 2,000 candle-power rates will transform that 
service into a non-paying investment, while a service of half the 
candle-power at half the cost of production will pay a profit. 

The big incandescent lamp is a money-making factor ignored by a 
majority of operating stations, either through lack of knowledge or 
appreciation of the fact that efficient 100 to 500 candle-power lamps 
are selling at a price that commend their use. 

Unless you are running a modern plant, it costs $6 per month to 
produce and maintain a 2,000 es arc lamp. This applies 
to the average station, and will be believed by the stockholder who 
has been in business long enough to see bis intended investment 
enlarged, his plant rebuilt, and his prospective profits used up long 
before they reach him in the form of a cash return, in expenditures 
necessary to meet unlooked for changes or unwelcome competition. 
One of the chief elements of the latter is the Welsbach burner. 
Tkis competition you have met in your various ways, yet you are all 
doubtless impressed with the fact that it has come to stay; not 
perhaps in its present form, but in a new and improved burner which 
eliminates some of the many glaring faults of the original. The 
quicker this competition is met, the easier and cheaper it is over- 
come. 

But how ? 

Many men of many minds would have as many answers. 

The president of the Calumet Gas Company of Chicago, operating 
the second largest arc plant in this country, thinks the strongest 
competing service is an arc system in “ blocks of five ”—500 candle- 
power arc lamps, ,°,th carbons, $5 per month, 5 per cent. discount 
when paid within five days after the first of the month. 

.In this consideration we may assume: first, it is unnecessary to 
bodily buy the gas company; or, secondly, sell your holdings at a 
sacrifice. If you can sell at a price and will not, we take it that you 
are running your station for the sake of your health, in which event 
the Welsbach burner becomes a mere diversion, breaking the monotony 
of an otherwise peaceful life. 

The Welsbach fad strikes a town over night and goes through it 
like measles. It lasts about nine months, will usually displace one- 
third of your lamps in service, which, owing to the many objections 
of the burner developed in its use, gradually return like lost sheep to 
the fold until the former output is reached, if not passed, by the 
demand created for a more liberal illumination. 

The first change found necessary in your operation, is to increase 
the candle-power of your lamps toa competitive brilliancy. When 
16 candle-power lamps sold at 85 cents this might prove disastrous, 
but with better lamps at 18 cents a piece, it becomes a necessary 
virtue. This will not decrease your profits as much as your first 
thought might suggest, for the increased voltage will run your meters 
fast enough to make up the added expense, provided you sell your 
current through meters. If you do not do s., the added revenues of 
those who do would suggest that you climb in the band wagon and 
buy meters for your entire equipment. It is a money earning pro- 
position to you and the satisfaction to your customer, who is pleased 
with his daily inspection of current used, even if the meter is 25 per 
cent. too busy. 

In this connection the advisability of accurate switchboard instru- 
ments and their periodical calibration with astandardised instrument 
is clearly shown, as a comparison of the station output with the 
receipts will immediately uncover any leakage in the revenue. 

The increasing of your pressure will disclose, if your experience 
has not already proven it, the inefficiency of small transformers of 
any make. The ground losses on the line and the copper and iron 
losses in the transformers of the ordinary alternating station are 
uselessly and unnecessarily large. Four out of seven stations tested 
by me in the past three months for their constant load loss, have 
shown that less than two-thirds of the current generated reached the 
lamps. One station employing a 90 kilowatt, 1,800 light, 1,000 volt 
alternator, with 1,842 lamps wired, gave an output of 70 amperes at 
the switchboard when 840 lamps were burning. The lamps, which 
were all of one make, were counted between the hours of 7 and 8 p.m., 
when the customers were requested not to turn off or on any lamps 
in that interval. The test showed that current for 1,400 lamps had 
generated at the station with a constant load loss of 28 amperes. 
This loss should not exceed 8 amperes. The current at the switchboard 
running 840 lamps should have registered 50 amperes, all of which 
would indicate that this station ran with a constant load loss of 20 
amperes, or current enough to supply 400 16-candle-power lamps, for 
which the station received no pay. This useless loss was eliminated 
by putting triple petticoat porcelain insulators in place of the single 
petticoat 8. G. glass, removing one fixed and one intermittent ground 
on the line and changing 1,400 lights of 5,10 and 25 light 50 volt 
transformers to 2,250 light, eight 100-light and two 50-light 100-volt 
transformers. The balance of 400 lights were on the residence 

circuit and were changed from 50 to 100 volt without materially 
decreasing the size of the transformers. When these changes were 
completed the output at the switchboard was 51 amperes with 898 
lamps burning. hile formerly most of the output was sold ata 
given rate per lamp per month, when the change was made every 
lamp was put on meter, and the losing station converted into a paying 
property. 

Increasing the candle-power will apply to the same extent in meet- 
ing ordinary gas competition. We know the public is willing to pay 

a fourth to a half more for electric light than gas, provided they get 
full candle-power. Taking gas and incandescent lamps at equal 
candle-power the equivalent rates would be as follows :— 


Gas at $1.00 per thousand equals 16 C.P. lamps at 4c. per hour, 
1.50 ” 16 Zc. ” 

” 2.00 ” ” 16 ,, ” 1c. 

This presumption will certainly leave a fair margin of profit on a 

competitive basis, as the life of the incandescent lamp cuts but one- 

fifth the figure it did four year ago. The pioneer usually forgets this 
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change in lamp values, and through force of habit and training keeps 
down the incandescent candle-power. 

A new rule hung on the switckboard should read: “ Keep up the 
candle-power to keep your job.” 

The following table of efficiencies of 100 volt 16-candle-power 
lamps is the result of a test made with some of the prominent makes: 


Thomson-Houston... “62 amps. 62 watts 3°875 watts per C.P. 
Edison eee eee ” 55 3°437 ” 
Buckeye eee 56 ” 3500 ,, » »” 
Packard aa 57 ” 3 362 ” » »” 
American ... — 3625, » 
Columbia ... a | ” 61 ” 3°800 ” ” ” 


The price delivered and the guaranteed life are other points 
which decide the preference, but I hesitate to include the life test 
through a dislike of a probable criticism of advertising some par- 
ticular lamp; and again each batch of lamps filling a given order 
from almost any maker seems to vary from the average life of the 
preceding lot. 

The “New Lamp” like the “New Woman,” will curtail the 
material used in its construction and produce more effect with a 
given energy. 

A lamp having a life of 500 hours and taking 24 watts per candle- 
power at 18 cents apiece, or still better, a 300 hour two watt lamp 
will greatly increase our competitive strength. 

The contingency arising from an rn plant extering your 
field with neither your permission nor pleasure is, of course, governed 
by local conditions and your judgment. 

Filled with Chesterfieldian courtesy you might introduce the 
enemy to your customers and also show him your earnings from the 
starting of your plant. Not only would your sincerity be doubted 
but he would believe you made twice the profits shown; and that if 
you did not that he could; and even this belief would be direct- 
coupled with a mental pity of how much you have yet to learn in 
your business. You might even allow there was room for two, or you 
might conclude to let him go ahead and hang himself on his own 
proposition. Meantime it is demoralising your customers, dividing 
either your business, your profits, or both; and worst of all, con- 
stantly reducing the fixed valuation of your property. 

Referring again to the Calumet Gas Company, asa successful fighter 
of competing plants, I will add that this company has but one rule— 
fight from the shoulder. Drop the prices down at one stroke to a 
poiut where the other fellow must lose. Deprive him of all revenue 
and he is forced to quit. This rule has p the price of 1,200 
candle-power arc service in certain districts of Chicago at 10 cents. 
per night, $2.60 per month. 

It may be expedient to state that the Calumet Gas Company has 
money and a modern plant. If you have neither, the value of fighting 
from the jump is not altered, as it forces you to. draw on other 


resources to modernise your station, a thing in itself, or without 
— it compels a more liberal and immediate purchase of your 
plant. 


To-day, power, arc and incandescent service is produced from the 
same machine, and any agreement to divide the service is liable to 
daily abrogation. 

The best protection to the value of your property and its revenue 
is tc keep it modernised. This contemplates a continuous expenditure 
anticipated and met by the money-earning plants. 

The development of the business has demonstrated the economy 
of large units. In arc service the 100 to 125 light machines have 
displaced the 35 to 50-light units with a saving in maintenance of 40 
per cent. 

In direct current service, the large units effect a saving in mainten- 
ance of 20 per cent., which is increased up to 50 per cent. by being 
direct connected. 

In alternating current service, the large units effect a less apparent 
saving in current efficiency, but the slowef speed, lower temperature, 
and ability to run continuously makes their adoption a commercial 
gain, apart from the simplification of circuits. 

Speed and weight should govern the price of all types. A dynamo 
running at 600 revolutions weighs nearly twice as much as one of the 
same design and rated capacity at 1,200 revolutions. It costs 70 per 
cent. more to build. Hence, a direct-connected dynamo at 275 revo- 
lutions is worth 70 per cent. more than a belt-driven machine of the 
same design at 550 revolutions. When the armature is built directly 
on the extension of the ordinary engine shaft, this may be reduced to 
50 per cent. on account of the doing away with one box, pedestal, and 
part of the frame. 

Suppose a purchaser wants a direct-current belted machine of 100 
horse-power, or 1,000 lights capacity. He finds the cheapest type a 
bipolar machine, say with a speed of 1,200 revolutions, weight 6,000 
— price $900, average efficiency 80 per cent., with an armature 

ife of two years if loaded. In the multipolar machine he finds the 
high-speed belted dynamo at 1,100 revolutions, weight 6,500 lbs., 
price $1,000, same efficiency and life as bipolar; the medium speed 
dynamo at 550 revolutions, —_ 11,000 lbs., price $1,400, 85 
per cent. efficiency, armature life five years; the slow-speed, 275 
revolutions, weight 17,000 lbs., price $2,200, 87 per cent. efficiency, 
armature life § years. 

Thus we have dynamos of the same make, if you will, and each of 
the same rated capacity in horse-power ; lamps or kilowatts ranging 
from $900 to $2,200 in price, the more expensive machines not always 
receiving at your hands the consideration they deserve. 

The dimensions of the base frame of any dynamo will show when 
@ preponderance of weight is to that inanimate 
object. 


Again, the rating given a dynamo by the maker should not alwa 
be accepted. The various machines offered should be placed on the 


same basis of estimating their capacity, namely, assuming the highest 
eed of efficiency as full load, the added capacity of the machine 

yond that should be regarded as an overload. Most dynamos are 
rated at their utmost capacity, irrespective of efficiency or tem- 


ure. 

A 150 kilowatt alernating dynamo rated at 130 amperes and 1,150 
volts is worth but 86 per cent. of one of equal quality rated at 150 
amperes and 1,000 volts, the first being the output at the dynamo, 
the latter the output at the centre of distribution, where it belongs. 

This difference in actual value is reduced to 75 per cent. if the 
first dynamo is rated at full capacity, and the latter at its most 
efficient output. 

It may be a question of the value of money to you whether you 
can afford to buy slow-speed machines at their increased cost. 

The Harrison street station of the Chicago Edison Company has 
shown an extraordinary reduction in cost of current per kilowatt 
hour by the use of direct-connected machinery ; but the units are 
from 500 to 1,500 kilowatts. ‘ 

A fair estimate of the added saving in the use of direct-connected 
apparatus would be a 100 kilowatt machine, 10 per cent. ; 200, 20 per 
cent. ; 300, 30 per cent.; 500, 40 per cent.; 1,000, 50 per cent. 

In buying arc apparatus the speed and weight should also govern 
in nearly the same degree the price of the largest size you can use. 
The pressure which reaches 6,500 volts in a 125 light arc dynamo 
seems to be carried on the ordinary arc circuit as easily as 3,000 volts. 
Of course, 6,000 volts will jump nearly twice as far, and theoretically 
would require twice the insulation to hold, but experience has shown 
that if an overhead arc line is built to protect a pressure of 3,000 
volts, it will carry 6,000 volts with safety. No reliance whatever is 
placed upon the insulation of the ordinary No. 6 overhead arc line, 
which should be erected as if the wire was bare, as almost all such 
lines five years after erection are bare so far as insulating qualities 
are concerned. The weak spots requiring increased insulation are 
the wires from the pole to the lamp or entering stores. Beginning 
then at the pole, these wires should be a high-grade rubber insulation. 
The regular weatherproof line wire will give a constant trouble even 
when protected with porcelain or hard rubber bushings or flexible 
tubing. It is not necessary to use rubber insulation throughout your 
overhead arc line, even with 150 light arc machines. 

(To be continued.) 


KASHMIR TELEGRAPHS. 


Report (by Mr. H. 8. OtpHErRt, Superintendent of Teleyraphs, Kashmir 
Division) on Telegraph Operations in Kashmir from 1891 to date, 
with Special Report on the Condition of the Line between Srinagar 
and Astor after the Winter of 1894-95. 


Towakrps the end of 1891, the Government of India felt the necessity 
of establishing reliable telegraph communication with its outpost at 
Gilgit, and to ascertain whether this was practicable, I was deputed 
by the Director-General, Government Telegraphs, to examine the 
routes between Srinagar and Gilgit, with a view to the selection of 
the most suitable one for a telegraph line, by which communication 
could be maintained all the year round with Gilgit. 

2. With this object in view, during the winter of 1891-92, I sur- 
veyed tke route to Astor, via the Tragbal and Burzil Passes, and the 
route to Skardu, via the Zogila. This resulted in my selecting the 
route via Tragbal (11,900 feet) and Burzil (13,500 feet), as being the 
more preferable one for a permanent telegraph line. 

3. This survey was carried out during the winter months, as it was 
desirable to see the country under its worst aspect, so that I might 
be able to form a proper estimate of the chance of a telegraph line 
standing under such conditions. 

4. Considering my subsequent experiences in Kashmir, I often 
wonder how I and my party got through that winter so successfully 
without any serious accident or case of frost-bite. The risk was far 
greater than it is now, as I knew nothing about the country, and 
there were no shelter huts on the passes. A man, deputed by the 
Kashmir State Durbar to accompany me, left before I reached the 
Burzil Pass, so I was thrown entirely on my own resources for the 
rest of the winter, and during many of our marches, I had the 
greatest difficulty in bringing the whole cf my party safely into 


5. The risk of crossing the in winter is now much more 
appreciated than it was then. Shelter huts have been erected within 
five miles of each other on the Tragbal and Burzil Passes, and the 
danger of crossing these passes is consequently reduced toa minimum. 
But though the risk is so much less than it was in 1891-92, much 
greater precautions are taken to prevent loss of life. In 1891-92, I 
was given coolies, and no one seemed to realise that my expedition 
was one of any special danger. In 1894-95, two officers were de- 
tained in Srinagar for a long time, because the risk of crossing the 

was considered to be too great. 

6. In February, 1892, I submitted my report and an estimate for 
constructing a line via the Tragbal and Burzil Passes, but it was not 
until July, 1892, that I received orders to return to Kashmir, and 
carry out the work which was commenced in August, 1892, and the 
line was constructed from the top of the Tragbal Pass into Srinagar 
by the end of December, 1892. 

7. After I came into Kashmir in July, 1892, negotiations were 
entered into with the Kashmir State Durbar for taking over and 
working, by the Government Telegraph Department, the Kashmir 
telegraph system from Kohala to Srinagar, which consisted of a single 
wire line. I had some difficulty in settling the details of this trans- 
fer with the State telegraph authorities, but at length received an 
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order to take over the line and work it, as part of the Government 
system, from October 16th, 1892. 

8. Signallers were sent up from the Punjab, and the line, with 
offices at Srinagar, Sopur, Baramula, Uri and Domel, was opened on 
October 16th. The office at Bandipur, and line thence to Sopur, was 
taken over at the same time. Immediately a marked improvement 
was observable in the transmission of messages between India and 
Kashmir, and the rapidity with which replies to telegrams were 
received in Srinagar from stations in India astonished the people who 
had only been accustomed to the work cf the Kashmir telegraphs, 
when to get a reply in a couple of days was considered quick work. 
The system was soon brought up to the standard of excellence re- 
quired by the Government Telegraph Department by Mr. T. Allen, 
the very capable telegraph master who was placed in charge of the 
Srinagar office. 

9. The line between Srinagar and Kohali was in very bad repair, 
and its reconstruction had to be undertaken, while for local traffic a 
second wire was required. This work was commenced in December, 
1892, after the section of the new line from the Tragbal to Srinagar 
had been completed, but was stopped by a very heavy snowfall at the 
end of January, 1893. I was at Uri with my working party when 
the snowstorm commenced, and the snow lay nearly 3 feet deep on 
the ground when it stopped snowing. We were in tents at the time, 
most of the tent ridge poles were broken by the weight of snow, the 
cold was intense, and the coolies would not move. They said they 
would all die, and work was out of the question, so there was nothing 
for it but to disperse the party. 

10. As telegraphic communication had broken down between 
Chakoti and Kohala, I had to march down to Kohala to see what 
steps were being taken to restore communication. That march was 
almost worze than crossing a pass! The road is cut through conglo- 
merate cliffs in many places, and the stones in these cliffs, loosened 
by the frost and snow, kept falling out all day long on to the road 
below. What between the deep snow and huge boulders piled up in 
the roadway, it was impossible to get along fast, and there was no 
protection from the falling rocks. It was just a chance whether we 
got through safely; but we did, with many narrow escapes, only one 
man of my party being hit. He was just behind me, and had his arm 
broken. We had to face the same danger coming back, but got into 
Srinagar without accident. 

11. The snow cleared off the country about the middle of March, 
1893, and I was able to recommence work, and completed recon- 
structing the line into Sricagar, and erecting the second wire by 
May 14th, 1893, when work was at once begun on the Srinagar-Astor 
line from the top of the Tragbsal Pass, where the line had been ter- 
minated before the winter. I found on examination of the section 
over the pass that the line had stood the winter admirably, which 
promised well for the success of the undertaking. It was observed 
that in two long spans on the top of the pass snow had accumulated 
to such an extent on the wire that it had sagged down into the snow 
below ; these long spans were cut out and the alignment altered. 

12. I commenced work under the most trying circumstances. My 
working party, who had been working up to the middle of May in 
the hot swampy ground of the Kashmir Valley, had evidently con- 
tracted fever there, and coming up to higher altitudes seemed to 
bring this out. At any rate, before we had been working a week on 
the Tragbal, fever of a bad type broke out among the coolies. I had 
only a small stock of medicines, no doctor, and the weather became 
very bad. There was heavy rain, almost daily from May 24th to 
June 14th, and very little work could be done. I got a8 many of the 
sick coolies down to Bandipur for medical treatment as I could, 
during a break in the rain, but, in spite of all precautions, several 
men died, and I and my assistant, Mr. Rigby, had the greatest diffi- 
culty in keeping the party together. The end of June was fine, and 
with the fine weather the coolies became more cheerful, and the 
fever was got out of camp. 

13, The telegraph line had to be carried through a thick pine 
forest, and in order to pean the line from falling trees, a track 
between 200 and 300 feet wide had to be cut for about 10 miles. 
This was a work of much danger and difficulty, as the forest grows 
on a very steep hill slope, and through the forest occur deep nullahs 
and rocky precipices, where it is very difficult to obtain a foothold, 
and a slip would be fatal. Through this forest the course for the 
line had to be first marked, and then a party of skilled wood-cutters 
Were put on to cut the track. Many of the pine trees were of great 
girth, taking the men a long time to cut, and I found that, as I could 
not get more wood-cutters, it would be best to leave part of the 
track only sufficiently cleared to allow the wire to be put up, if I 
wished to get the line through to Astor before winter. The worst of 
the cutting was finished by the end of June. 

14. While cutting the forest one man was killed, and one had his 
leg broken, while many of the y were more or less severely 
injured by falls on the hill side. i man who was killed met his 
death by a tree falling on him. After the wood-cutters had been at 
work for some time they got very careless, and cut trees recklessly 
Without giving proper warning to their comrades, and that there 
were not many fatal accidents is probably due to the fact that they 
were severely punished when an accident occurred, and that either 

. Rigby or myself were constantly looking after them—a task of 
considerable danger to ourselves. 

15. By the beginning of July the line had reached Gurais, but I 
was still 78 miles from Astor, and I knew that, with the Burzil Pass 
to be crossed, unless I could get assistance from the Kashmir State to 
bring up the deodar poles I had lying at Bandipur, I should have to 
cut all the poles I required for the Burzil at Minimarg, and that if I 

ad to do so, I could hardly expect to reach Astor before the winter 
set in. I accordingly telegraphed to the Kashmir officials to ask if 
they could put on 8,000 coolies to carry as many poles as they could take 
aeaight through to Burzil. This demand must have come with rather a 
shock on the State Durbar, as I received no reply, and time passed 


while they were considering the matter, until I saw that, even if they 
did comply, the poles would reach me too late to be of any use. 
Accordingly I telegraphed again, cancelling my applieation for 8,000 
coolies, and asking for 200 to be sent up at once to help me to 

poles cut at Minimarg, over the Burzil. In reply to this demand 
eventually received 50 men, but meantime the weather had been very 
bad, incessant heavy rain, which retarded my work greatly, and 
caused the disastrous flood of 1893, which almost devasted Srinagar, 
and caused great destruction along the Jhelum Valley road. 

16. The telegraph line between Baramul:i and Kohal:i was damaged 
in several places, and I had to detach some of my working party to 
carry out necessary repairs on that line. To add to my difficulties, 
I received a telegram ordering all work on the Srinagar-Astor line to 
be stopped, as the Resident in Kashmir bad been informed that I 
was employing all forced labour, and that the men should be allowed 
to go to their homes, to look after their property which had been 
damaged by the flood. I represented that all my men were volun- 
teers, and that I was employing no forced labour except the 50 men 
who had been sent up on my application for 200. After a good deal 
of trouble it was decided that I might go on with the work, employ- 
ing only volunteers, and permitting all, who wished to do so, to 
return to their homes, As all my party were men from the higher 
valleys, which had not suffered from the flood, none left, and though 
I could not get the much needed assistance I required from Kashmir, 
I pushed on with the work. It was an anxious time, as if I had not 
got the line over the Burzil in 1893, I doubt whether I could ever 
have got a party together again to do the work. All the Kashmir 
coolies seemed to have a rooted superstition that a telegraph line 
could never be taken over the Burzil, as, in former years, a line had 
been erected to the foot of the pass, but there stopped, and the line 
had been so completely wrecked the following winter, that no subse- 
quent attempt was made to construct it. This was the fate which 
was prophesied for my line, and if I had given up work at the foot 
of the Burzil, the ignorant coolies would have certainly looked upon 
it as a fulfilment of the prophecy. I had the greatest difficulty in 
keeping the men together on the Burzil, they were filled with a fear 
of some terrible evil spirit, supposed to haunt the pass, and carry off 
men in broad daylight. An Indian sub-inspector, who was with me, 
tells how, on one occasion, he saw the thing, and had a narrow escape 
from its clutches. I mention this to show what a really difficult 
business it was getting the line over the Burzil Pass. The physical 
difficulties of the country were sufficiently great, but in addition I 
had to battle with the superstitious fear of the coolies, in which the 
men, who should have assisted me, joined. The cooliés had to be 
treated and humoured likechildren. One night they all stampeded like 
a flock of frightened sheep, and we had to spend most of that night 
hunting for them. 

17. On the Burzil, for a distance of 15 miles, there is not a tree to 


‘ be seen, and all poles for this section had to be cut at Minimarg, and 


carried up the pass; very severe work on the coolies and on all 
concerned, but the was crossed in time, and, with a feeling of 
great relief, I completed the line to Chillum during the first week of 
September, 1893. 

18. From Chillum into Astor the country was comparatively easy. 
The men, once over the dreaded Burzil, worked with a will, and the 
line was completed into Astor on September 23rd, 1893. 

19. The work from the middle of May to end of September was 
most arduous. The country is a very difficult one to carry a tele- 
graph line through, even if thcre was no snow to have to calculate 
for. Everywhere the ground is very rocky, and, on the passes, holes 
had to be jumped in the solid rock for the posts. Owing to the 
snowfall and avalanches, I had personally to select the site for every 
post, keeping the alignment on the hill slopes, avoiding nullahs, and 
taking every possible advantage of high ground and forest. Mr. 
Rigby and I had personally to supervise every bit of the work, and, 
in addition, I had tobe my own commissariat and transport officer. 
My working party consisted of from 200 to 500 men, all'of whom had 
to be fed from Bandipur, as the country could provide no supplies. 
The hospital assistant I had applied for at the beginning of June did 
not reach me until the end of July. My clerk fell sick, aud resigned 
his appointment in June, and Iwas not able to get a man to fill bis 
place until October, and altogether I had to carry out a difficult work 
under conditions which might have been more favourable. If Mr. 
Rigby had proved himself to be a less capable assistant than he was, 
I should have had to apply for another officer to assist me, but Mr. 
Rigby worked splendid ,and I had the fullest confidence in him, 
knowing that, when he was supervising the work, things would not 
go wrong. 

20. Owing to the flood, the breakdown of the Jhelum Valley road, 
and the doubt whether I could obtain sufficient labour to finish the 
line into Astor, it was decided that communication with Gilgit should 
not be opened via the Tragbal-Burzil line until after the winter of 
1893-94, but the wire was carried into the State office at Astor, to be 
worked by the State authorities if necessary. 

21. During October I was engaged working on the Tragbal, widen- 
ing the track through the forest and strengthening the line on the 
pass. When this was done, the line was left to its fate for the winter, 
and I had to go down to Kohali to reconstruct the line between 
Kohala and Garhi. This was difficult and slow work, as every post 
had to be dug up and replanted and the alignment altered in many 
places, while care had to be taken that no interruption occurred to 
traffic passing over the wires. Work had to be stopped at the end 
of January on account of bad weather, which blocked the road with 
landslips, and as heavy snow had fallen, the coolies would work no 
longer. Work on this section was recommenced in the middle of 
March and finished by the beginning of May, 1894, 

22. Meanwhile the winter had been severe, the snowstorms were 
heavy and constant, and the line between Srinagar and India suffered 
considerably. The line via Tragbal and Burzil to Astor was worked 
by the State office until the beginning of January when it broke 
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down, no steps could be taken to repair it, and we had no informa- 
tion as to the amount of damage done. ° 

23. During the year 1893-94, telegraph offices had been built along 
the Bandipur-Astor section of the Gilgit line, and a rest-house was 
built on the Tragbal Pass. The offices on the Jhelum Valley road 
were converted into combined offices, thus effecting a considerable 
saving to the Department. 

24. On April 1st, 1894, I met the Director-General of Telegraphs 
at Murree. The Kashmir system of telegraphs was formed into a 
separate division, extending from Murree to Gilgit, and I was ap- 
— superintendent in charge. While at Murree the programme 

the year was arranged, and was briefly :— 

(1) To open communication with Gilgit as soon as possible via the 
Tragbal and Burzil route. 

(2) To man the offices and take over permanently from the State 
the working of telegraph line to Gilgit. 

(3) To complete cutting the forest track between Srinagar and 

, and permanently repair or alter the line where necessary. 

(4) To insulate and put in order the line from Astor to Gilgit. 


(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


[Compiled expressly for this journal by W. P. Toompson & Co., 
Electrical Patent Agents, 31, High Holborn, London, W.C., to whom 
all inquiries should be addressed. Copies of any of the specifications 
may be obtained of Messrs. W. P. Tompson & Co., price, post free, 
84d. (in stamps.)] 


NEW PATENTS.—1896. 


1,396. “Improvements in machinery or apparatus for trans- 
mitting motion from electric motors to other machinery.” W. 
Dated January 20th. 

1,401. “Improvements in electrical gas-reaction apparatus,” A- 
A. Navitze, P. A. Goyz, and C. E. Guyp. Dated January 20th. 

1,427. “Improvements in and connected with telephonic appara- 
tus.” H.Marcusz. Dated January 21st. 

1,443. “Improved means of inter-communication by telephone: 
= which is applicable to other electrical apparatus.” J.J. Mann- 

January 21st. 

1,457.“ Improvements in or connected with incandescence elec- 
tric lamps.” C. F. Srzarn. (C. F. Topham, Switzerland). Dated 
January 21st. 

1,480. “ Improvements in electric gas lighting apparatus.” E. G- 
Brewer. (H. C. Farquharson and D. F. Root, United States.) 
Dated January 21st. 

1,487. “An improved microphonic transmitter.” P. CHARoLLoIs. 
Dated January 2ist. 

1,498. “Improvements in or relating to electric batteries. W. 
Grmes. Dated January 21st. 

1,511. “Improvements in the manufacture of filaments for elec: 
tric incandescent lamps.” F.E.W. Bowen. Dated January 21st. 

1,518. “Improvements in means for the distribution of electricity 
simultaneously to circuits requiring current of uniform pressure and 
to circuits having variable load.” H. Epmunps. (G. Mengarini, 
Italy). Dated January 21st. 

1,559. ‘Improvements in making gases and steam by electricity.” 
J. H. Dunn and J. Parsons. Dated January 22nd. 

1,563. “Improvements in gravity electrical contact makers.” R. 
Pearson.. Dated January 22nd. 

1,564. “ An improved process for utilising peroxide of lead in the 
manufacture of elements for voltaic batteries.” D.G. FirrzczraLp 
and C. N. Stewart. Dated January 22nd. 

1,565. “Improvements in electric switches.” T. Harper. Dated 
January 22nd. 

1,574. “An improvement in electricity meters.’ Srmmzns Bros. 
anp Co., Lrp, and J. Nesey. Dated January 22nd. 

1,575. “A process for the electrolytic production of zinc from its 
ores.” Siemens Bros. & Co., Lrp. (Siemens & Halske, Germany.) 
Dated January 22nd. 

1,611. “ Improvements in and relating to holders for incandescent 
electric lamps.” W.McQzooun, jun. Dated January 23rd. 

1,669. “Improvements in or relating to electric batteries.” W. 
Turner. Dated January 23rd. 
~ 1,678. “Improvements in electrodes for electrolytical purposes.” 
W. Diasy. (A. E. Woolf, United States.) Dated January 23rd. 

1,685. “ Method of utilising primary induced currents of dynamo- 
electric machinery.” T.Coorzr. Dated January 24th. 

1,687. “Isolator for fastening electric conducting wires.” H. 
Rovorty. Dated January 24th. 

1,695. “ suyperenete in connection with electric tramways.” 
T. Mmacock. Dated January 24th. 

1,744. “Improvements in electric traction.” D.Korpa. Dated 
January 24th. 

1,775. “Improvements in dynamo machines.” A. I. GRraviER. 
Dated January 24th. 

1,782. “Improvements in apparatus for testing magnetic quality.” 


1,793. “The Inglis electrical photographic. lamp for studio pur- 
poses.” J.M.Inexts. Dated January 25th. 

1,796. ‘Improvements in means for or connected with the charging 
of portable electric secondary batteries or accumulators.” . G. 
Mucuiner and W.H. Stuacse. Dated January 25th. 

1,838. ‘Improvements in electrically driven wool shearing or 
hair clipping machines.” H.W.C. Cox and G@. Bowman. Dated 
January 25th. 

1,842. “Improvements in holders for electric glow lamps and 
analogous electrical contact devices.” T. R. D. Kenny. Dated 
January 25th. 

1,843. “ Improvements in the means and apparatus for connecting 
electrically propelled vehicles on tram and railways to fixed con- 
ductors.” D. Urnqunartr and F. Wynne. Dated January 25th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
1895. 

297. “Improvements in the electrolytic treatment of tin, and its 
separation from alloys and mechanical mixtures.” C, F. Cuaus, Jun., 
and H. S. Surron. Dated January 4th. The alloy or mechanical 
mixture is immersed in an alkaline both containing sulphides. An 
electric current is then passed through the solution and the tin is 
thereby deposited on the cathode. 2 claims. 


378. “An improvement in dynamos or electric generators by 
means of which a constant pressure is maintained under varying 
speeds.” G. E. FrercuHer. Dated January 7th. Dynamos are 
made with a conical armature arranged to rotate in conically bored 

le pieces. A governor is provided by means of which the armature 
Bratt and armature are caused to travel out from the pole pieces as 
the speed increases, and thus the magnetic air gap being widened the 
potential is maintained constant notwithstanding the variation in 
speed. 2 claims. 


541. “An improved combined electric bell and indicator.” A. 
Eckstein and R. P. Erpsrorru. Dated January 9th. The pillar 
carrying the gong of an electric bell has fitted to it a coil of insulated 
wire so that it becomes an eclectro-magnet, the ends of the pillar 
forming the poles of the electro-magnet. An arm with knife edges 
carries a pendulum which also acts as the armature of the magnet. 
On the closing of the circuit to ring the bell, the pillar is energised 
and attracts the pendulum, which continues swinging after the vell 
has ceased to ring. 2 claims. 


1,317. “Improvements relating to electric lamps.” R. Hackine 
and G. Baanp. Dated January 19th Relates to a combined casing 
and reflector for electric lamps, the reflecting part being so arranged 
that a beam of light is emitted which is wider in one direction than 
another. Various forms are shown. 5 claims. 


1,731. ‘“ Improvements in secondary batteries.” C. A. Faure and 
F. Kina. Dated January 24th. Relates to an improved plate. The 
active material is attached to a light support and then the whole 
surrounded by a covering of silicated asbestos. A protecting and 
insulating envelope of perfurated celluloid or the like encloses the 
whole plate, the silicated asbestos preventing the celluloid envelope 
from coming into contact with the active material. Claim. 


3,006. “Improvements in electric arc lamps.” W. E. Barnanp. 
Dated February 11th. The carbons meet at right angles to each 
other below a mirror. The feed is effected by a solenoid which is 
excited on the resistance of the arc and draws in a core attached toa 
bell crank lever, thereby removing a pin from engagement with the 
teeth of a brake wheel. On further movement a brake shoe is 
released allowing the carbons to come together by gravity. The arc 
is struck as follows:—The solenoid being in series with the carbons 
the core is attracted, the lever moved, pin engaged with teeth of the 
brake wheel and latter moved angularly. Drums on which the 
regulating cords are wound are also rotated thus drawing the carbons 
apart. 3 claims. 


3,701. ‘Improvements in electrical driving gear for vehicles.” 
W.C. Brrsry. Dated February 20th. Comprises an electric motor 
driviog through a two-speed gear and clutch, an intermediate spindle 
carrying a sprocket pinion geared by an endless chain with a spocket 
ring fixed to the rim or spokes of the wheel. The spindle is hollow, 
and revolves on an axle. Each motor with its gearing is mounted in 
bearings rising from a bed-plate fixed on a frame, one end of which 
is connected to the axle of the driving wheels, the other end passes 
through the floor of the vehicle or enters a well below the vehicle 
body. 4 claims. 


8,967. “Improved insulating material for cables and process of 
making same. A. GEnrzsEL, EK. R. Von Scanavi and N. R. Von 
Scanavi. Dated May 6th. The material is composed of amphibole, 
amianthus, augite or other mineral of the horn-blende species, either 
alone or impregnated with any known insulating substance. It is 
made by heating the amphibole, é&c., either alone or wrapped round 
the cable, together with the other known insulating substance, the water 
being thereby driven out of the minerals which thus become impreg- 
nated with the added insulating substance. 4 claims. 


9,864. “An improved automatic safety clutch applicable to the 
suspension of electric arc lamps and for other purposes.” R. C. 
Quin and G. J. Putupor. Dated November 18th. When used for 
suspending arc lamps by a single rope, the latter is passed over 4 
wheel attached to an arm pivoted at its other extremity in such 4 
way that the arm is subjected to compression or tension along its 
axis. The rope also passes through a gripping device actuated by 
the arm so that any movement of the arm opens or closes the gripper: 
A double apparatus is described for two ropes. 2 claims. 
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